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MICROSCOPIC AND ROENTGENOGRAPHIC 
EVIDENCE AND THE INVESTING 
| TISSUES OF TEETH 


By G. R. Lunpguist,* M.S., D.D.S., Chicago, 


NASMUCH as both roentgenographic 
I and microscopic evidence have led to 

many misinterpretations as to pro- 
cedures to be used in the management of 
affections of the investing tissues of teeth, 
I shall attempt to evaluate some facts 
related thereto. 

It is becoming increasingly clear to 
every one that the roentgenogram does 
not accurately define a radiolucent zone ; 
and because it merely reveals defects of 
contour of hard substances, namely tooth 
and bone, and not soft connective tissues 
or epithelium, no absolute diagnosis 
should be made from it. This applies to 
lesions arising in the gingival region, 
those occurring laterally as well as those 
which are found in the apical regions of 
teeth. 

In the case of the apical regions, Kron- 
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feld’ (Fig. 1) has shown a tooth that, 
according to the roentgenographic evi- 
dence, had a poor root-canal filling. 
Around the apex, a sharply outlined 
region of bone destruction, which was 
radiolucent, was noted. Into this radio- 
lucent, or rarefied, area, there was pro- 
jected the apex of the root. 

In general, such a tooth would be 
condemned by dentists and physicians 
alike because the rarefied area would be 
considered infected. (Fig. 5.) Rather 
than an evidence of improper treatment, 
it would be considered as indicative of 
an unavoidable failure as regards root- 
canal therapy. 

This is unfortunate, for the reason 
that, when the case is studied on the basis 
of microscopic evidence, it immediately 
becomes clear that the space around the 
apex is occupied by granulation tissue 
which is continuous with and attached to 
the surface of the tooth. Rather ex- 
tensive resorptive and repair processes 
involving the dentin, cementum and ad- 
joining bone are operative. In the pres- 
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ence of an active infectious process, this 
type of repair could not occur. Immedi- 
ately over the apical foramen can be 
noted a few inflammatory exudate cells. 
The removal of the old root-canal filling 
and the proper treatment and refilling of 
the root-canal in such a case would have 
allowed for the kind of repair process 
exhibited in Figure 2, A, B and C. 

Figure 2 illustrates a case similar to 
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advised against treating and filling the 
root-canal, as the patient was at that time 
undergoing treatment for stomach ulcers. 
The patient insisted, however, and, as a 
result, a simple mechanical broaching of 
the canal was carried out. When clean 
and dry, at a subsequent sitting, the canal 
was filled. (Fig. 2, B.) Figure 2, C shows 
the result twenty years later. The bone 
has regenerated. The peridental mem- 


Fig. 1.—Solid granuloma; mesiodistal section through root end of upper lateral incisor with 
decomposed pulp and imperfect root canal filling. The roentgenogram taken before decalcifica- 
tion is inserted in the lower right corner. Ra, rarefied area. RCF, root canal filling. AB, alve- 
olar bone. GT, granulation tissue occupying space between alveolar bone and root. R, resorption 
of root surface. PM, normal periodontal membrane. (Courtesy of Rudolf Kronfeld and Lea 


& Febiger.) 


that represented in Figure 1. In this case, 
Figure 2, A, a lower central incisor that 
contained a dead pulp showed roentgen- 
ographically a large radiolucent area in 
the apical region. The dentist had been 


brane line around the apex is apparently 
as nearly normal as that exhibited by the 
adjoining vital teeth. 

Obviously, this is not a case of lique- 
faction necrosis (pus formation), as noted 
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in Figure 5, with subsequent rebuilding, 
repair and reattachment. A much better 
analysis is based on evidence presented in 
Figure 1. Here, as no actual detach- 
ment has occurred, repair, or the re- 
placement of soft connective tissue by 
bone, requires only removal of the irritat- 
ing elements in the root canal. 

All kinds of variations of the above- 
described condition exist. Many would 
allow for the same type of satisfactory 
healing as above described whether the 
teeth were single or multirooted. (Fig. 
3.) In general, the same conditions 
shown in Figure 1 exist here except that 
the region immediately around the apex 
shows an increase in the amount of 


tion is that all rarefied areas around root 
apices are hopelessly infected and there- 
fore indicate need for removal of the 
tooth. Figure 5 represents quite clearly 
the situation that is generally assumed to 
exist when a radiolucent area is revealed 
roentgenographically. 

In this case (Fig. 5), we also note a 
definite region of bone resorption, with 
its replacing soft connective tissue as resi- 
due, which again is continuous with and 
attached to the surface of the root 
around the apical region. The root canal 
contains necrotic pulp remnants. Just 
below the apical foramen is an abscess 
cavity containing an exudate in contact 
with the cementum of the root apex. It 


Fig. 2.—A, root apex projected into rarefied area. RA, rarefied area. B, completed root canal 
filling, RCF, with rarefied area, RA, still obvious. C, regeneration of bone, RB, and restoration 
of lamina dura, LD, which is just as nearly normal as that of adjoining teeth, twenty years later, 


RCF. 


round-cell infiltration, as a reaction to 
material contained in the root canal. 
Proper treatment here would undoubt- 
edly result in healing. However, epithe- 
lial proliferations may also be attached to 
and continuous with the root apex. A 
case of Gottlieb’s (Fig. 4) described by 
Kronfeld illustrates this effectively. 

It is obvious, then, that neither the 
attached soft connective tissue (Fig. 1) 
nor the epithelium (Fig. 4) is revealed 
roentgenographically. They appear only 
as radiolucent areas. The general assump- 


should be noted that apparently the first 
change that occurs in the apical region 
is an inflammatory process resulting in 
resorption of bone and replacement of it 
by proliferating soft connective tissue or 
epithelium. Later, if the tooth root canal 
is left untreated, the soft tissue contents 
liquefy, necrosis occurs or pus forms, and 
the root apex finally becomes infected. 
Obviously then, the cases represented in 
Figures 4 and 5 would require either a 
root-end resection or extraction of the 
root to eliminate such a rarefied area; 
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whereas cases represented in Figures 1, 2, 
and 3 would yield to root-canal therapy. 

The elimination of a rarefied area as 
represented in Figure 2 is not so much a 
matter of reattachment and rebuilding as 
of eliminating irritating elements from 
the root-canal so that the apical tissues 
already attached, but not roentgeno- 
graphically discernible, will, when rid of 


such conditions, again rebuild the bone 
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such cases yield to the above-suggested 
treatment, the 100 per cent removal of 
all pulpless teeth must disregard the 
foregoing factors. 

In the case of lesions involving the 
gingival area of the investing tissues of 
teeth, conditions are not nearly so static 
as those that involve the apical regions. 
For this reason, special factors must be 
taken into account when dealing with 


Fig. 3.—Mesiodistal section through apex of upper first bicuspid with granuloma. The roent- 
genogram of the specimen, inserted in the upper left corner, shows large areas of bone destruc- 
tion around the root end of both upper bicuspids, RA. AF, apical foramen. P, necrosis of tissue 
and formation of pus at foramen. I, dense cellular infiltration next to foramen. GT, granulation 
tissue. AB, alveolar bone. (Courtesy of Rudolf Kronfeld and Lea & Febiger.) 


around the root apex. (Fig. 2, A, B and 
C.) Therefore, rarefied areas, as long as 
they exist, should be considered as patho- 
logic defects and, on this account, should 
be eradicated. It follows logically that if 


them. For example, it would sceii 
logical, on the basis of microscopic evi- 
dence, to define a periodontal pocket as 
consisting of the cementum of the tooth 
root in whatever state of health it may 
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be, on the one hand, and, on the other, 
as a more or less intact epithelial cover 
of the detached soft tissues. The soft 
tissue side of the pocket gives evidence 
of round-celled infiltration of inflamma- 
tory elements, often in abundance. Add 
to this the epithelial drift on the surface 
of the root and into the tissues in ad- 
vance of the developing pocket, plus the 
resorption of the investing bone in the 
area of infiltrated tissue, and we have a 
concrete concept uf the investing tissues 
that require treatment. 

Figure 6 represents a rather typical 


Fig. 4.—Root end of upper bicuspid with 
decomposed pulp; solid mass of epithelium 
present in apical granuloma. E, epithelial 
proliferation at and near root end. EA, appar- 
ent epithelial attachment to root surface. CH, 
cementum hyperplasia above apparent epithe- 
lial attachment. i, round-cell infiltration in 
connective tissue between epithelial strands. 
CT, connective tissue capsule. (Courtesy of 
Rudolf Kronfeld and Lea & Febiger.) 


case of periodontitis with relatively deep 
pockets terminating respectively at A and 
B. From A-C and B-D, there is a band 
of tissue, the transseptal fibers of the 
peridental membrane, still attached to 


the root surface. An unwary person, in 
looking at a roentgenogram of this or a 
similar case (Fig. 7), might be led 
to believe that these pockets extend to 
C and D, respectively, instead of to A 
and B. With the reduction of the inflam- 
matory reaction in this case, it would be 
possible to have a certain amount of 
bone regeneration in the region (A-C 
and B-D) of still attached and relatively 
healthy fibrous tissue. Such an occur- 
rence does not mean a reattachment of 
connective tissue. Here, once again, inas- 
much as no actual detachment has 
occurred, repair, or the replacement of 
soft connective tissue by bone, requires 
but the removal of the irritating elements 
contained in the gingival crevices. 

When the tissues are examined on the 
basis of roentgenographic evidence, much 
of the evidence above presented is lack- 
ing. Kronfeld' has illustrated a case 
(Fig. 7) which, according to roentgeno- 
graphic evidence (upper left), appears to 
demonstrate a complete detachment of 
all tissues extending from the cemento- 
enamel junction to include four-fifths of 
the length of the root. 

In general, such tissues are usually 
considered as detachments because the 
soft tissue elements, both epithelial and 
connective tissues, are not roentgeno- 
graphically discernible. When the case is 
studied on the basis of microscopic evi- 
dence, it immediately becomes clear that 
at least three-fifths of the region thought 
to be detached and missing on the basis 
of roentgenographic evidence is occupied 
by soft tissue that is continuous with and 
attached to the root surface. Once again, 
as was true in dealing with apical rare- 
faction, we find that the roentgenogram, 
in its present state of perfection, does not 
reveal the existence of soft tissue attach- 
ments, neither epithelial nor connective 
tissues. It reveals only changes affecting 
hard tissue, tooth and bone. 

This has led to many misinterpretations 
as regards reattachment of tissues to the 
tooth. If the roentgenogram delineates 
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only bone resorption and does not reveal 
soft tissues, it cannot and does not define 
the bottom of the pocket unless a radi- 
opaque material is placed in the gingival 
crevices. In such case, the bottom of the 
pocket would seldom coincide with the 
area of bone resorption, since there must 
be soft tissues interposed between the 
bottom of the pocket, else the adjoining 


For this reason, since the roentgenogram 
does not reveal the pocket or crevice, nor 
does it show ‘soft tissue attachments 
above the present position of resorbed 
bone, it cannot be used to demonstrate 
reattachment. 

The roentgenogram does, however, re- 
veal extensive bone loss when related to 
inflammatory processes in the overlying 


AB 


Fig. 5.—Hyperplasia of cementum in proximity to chronic periapical inflammation; upper 
bicuspid. CH, cementum hyperplasia. RC, root canal containing necrotic pulp remnants. G, 
granuloma. A, abscess cavity containing purulent exudate. AB, alveolar bone. (Courtesy of 


William G. Skillen.) 


bone does not resorb. As a rule, however, 
the soft tissues interposed between the 
bottom of the pocket and the bone would 
not be so extensive as in Kronfeld’s case. 


soft tissues. Figure 8 shows three roent- 
genograms taken at different times. The 
first and second seem to show the devel- 
opment of a very deep pocket with con- 


Cc 
e 
| 
G 
‘ 
BEES 
P 
A 
dé 
2 
It 
1 


Lunpguist— Microscopic AND ROENTGENOGRAPHIC EVIDENCE 9 


siderable loss of bone. The third one to 
the right shows complete regeneration of 
bone and seemingly a reattachment. As a 
matter of fact, exploration of the gingival 
crevice with a periodontal membrane 
explorer during the course of events 
depicted here showed that no pocket had 
ever developed, and that the periodontal 


Fig. 6.—Typical illustration of chronic sup- 
purative pericementitis. E-A and E-B, pockets. 
A-C and B-D, attached transseptal fibers of 
peridental membrane. X, bone crest. F, food 
débris and calculus. 


membrane attachment remained approx- 
imately at the cemento-enamel junction. 
It was simply a matter of bone resorption 
induced by the inflammation in the over- 


lying gingival tissues. On removal of 
the cause of inflammation (an overhang- 
ing filling with accumulated débris), the 
bone was rebuilt in the region of the 
connective tissue attachment. Compare 
this with apical injuries and repair 
processes illustrated in Figures 1 and 2 
and the possibilities discussed relative to 
Figure 6. 

Changes occurring in tissues associated 
with variable degrees of stress also reveal 
resorption of bone with substitution or 
replacement of soft tissue. Figure 9 


represents an early stage of change, indi- 
cated by the widening of the periodontal 
membrane space in the pressure and 


Fig. 7.—Mesial inclination of lower right 
second bicuspid following loss of adjoining 
teeth. Extensive resorption of alveolar bone is 
noted in the roentgenogram in the upper left 
corner. In the mesiodistal microscopic section 
below, in spite of extensive bone loss, about 
three-fifths of the surface of the root is in 
organic connection with the surrounding tis- 
sues. (Courtesy of Rudolf Kronfeld and Lea 
& Febiger.) 


traction regions. In the pressure regions, 
labiogingival and apicolingual (+), the 
periodontal fibers are relaxed, with the 
result that the blood vessels, nerves and 
lymph vessels take on a circular arrange- 
ment; whereas, in the traction regions, 
linguogingival (—), and apicolabial, 
such vessels appear ovoid as a result of 
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tension. Bone is being resorbed in the 
pressure regions, and some is being re- 
built in the traction regions. 

Such conditions may allow for more 
individual tooth movement. Attention 
is called to the fact that only teeth with 
sound pericemental structures can be 
worn off occlusally and proximally in the 
act of mastication, the leverage action on 
such teeth being thereby reduced. Hence, 
in those cases wherein more individual 
tooth movement is allowed, the intervals 
between the application of pressure and 
repose are so short that the pressure acts 
as though it were more or less contin- 
uous. Overstress, under these conditions, 
may become effective as overstrain, which 


graphically, however (Fig. 10), bone is 
illustrated as being present in this zone, 
because a labiolingual microscopic sec- 
tion reveals the existing lingual plate. 
(Fig. 11.) Exploration of the labial 
crevice, however, would have revealed a 
connective tissue attachment existing at 
point B. Here again after removal of 
strain, balancing the forces of stress, 
which were probably an important etio- 
logic factor in loss of bone, one might 
expect a regeneration of bone in the zone 
of attached connective tissue, but such 
a restoration probably could not be roent- 
genographically defined while this tooth 
and others were still present in the 
mouth. 


Fig. 8.—Apparent development of pocket and subsequent reattachment. 


is a pathologic effect of activity, with 
the attendant possibility of bone resorp- 
tion. 

The roentgenogram (Fig. 10) of such 
a labiolingual region (Fig. 9) does not 
effectively reveal the above-stated condi- 
tions, since only the hard tissues, tooth 
and bone, are distinctly defined. Here, 
the labial and lingual plates of bone 
effectively screen the apical labiolingual 
areas of resorption, but since both labial 
and lingual bone plates have been re- 
sorbed in the gingival region, the roent- 
genogram indicates théir loss. Figure 11 
microscopically depicts the loss of most 
of the labial plate of bone. Roentgeno- 


Figure 12 illustrates the effect of 
occlusal stress applied in the mesiodistal 
plane. Above and to the right is a plaster 
model of the upper and lower jaws with 
the upper and lower teeth in their 
occlusal relation. Below, to the left, will 
be found the occluded upper and lower 
second bicuspids, to which the outline of 
the enamel of the crowns has been added 
in approximately the same relation as 
existed in the mouth. The pressure 
regions are indicated by plus signs, the 
traction regions by minus signs. The 
effect of the stresses used in occlusion is 
to» tip both teeth mesially. The pressure 
and traction regions have produced 
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Fig. 9.—Labiolingual section of upper cen- 
tral incisor representing early stage of change. 
The pressure regions are to the labial side 
near the crest of the process and to the lingual 
side near the apex. The traction regions are 
exceptionally well shown toward the labial 
aspect near the apex and toward the lingual 
near the crest of the process. 


roentgenographically the equivalent of a 
rarefied area in the apical regions of the 
upper and lower second bicuspids, as 
shown in the roentgenogram just below 
the plaster model to the right, Figure 12 
and also Figure 13. Here, then, we have 
evidence, roentgenographic and micro- 
scopic, side by side. As before, the roent- 
genogram reveals only the hard tissues, 
while the microscope adds a definition of 
the types of soft tissue which may occupy 
the rarefied zone. In this view, the 


Fig. 10.—Bone resorption in gingival region 
of incisors. Apically, a slight bone change 
may be noted. 


Fig. B, area 


close to apex of tooth. 


11.—A, bottom of pocket. 
From A to B, the 
labial plate of bone has been lost, but the 
peridental membrane is still attached to the 
root surface. 


pressure and traction zones occurring in 
the mesiodistal direction are revealed 
roentgenographically. This was not true 
in the labiolingual resorption areas de- 
picted in Figures 9 and 11, which are 
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represented roentgenographically in Fig- 
ure 


DISCUSSION 


It seems clear that there is roentgeno- 
graphic evidence of the result of loss 
of the hard tissue (tooth and bone) 
portion of the investing tissues. This is 
true of the apical, gingival and lateral 


tion, «nile infectious substances con- 
tained within the root canals account for 
the largest number of apical rarefactions. 
However, despite the fact that bone has 
been lost gingivally, laterally or apically, 
such rarefaction does not signify detach- 
ment or loss of soft tissues, inasmuch as 
soft tissues are not roentgenographically 
discernible. 


| 


Fig. 12.—Occlusal stress applied in mesiodistal plane resulting in tipping upper second and 
lower second bicuspids mesially. Pressure regions are indicated by plus signs, traction regions 


are indicated by minus signs. 


regions as above described. Inflamma- 
tory processes related to such factors as 
débris, calculus, infections and strain in- 
juries probably account for the greater 
number of cases of gingival bone resorp- 


Many of these types of injuries yield 
readily to repair processes, since irritants 
responsible for or inducing rarefaction 
are eliminated. The most significant fac- 
tor in gingival injuries, almost without 
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exception, is dirt débris or calculus. On 
its removal, the process procedes. Why, 
then, without discounting their import- 
ance, do we prefer the use of vitamins, 


Fig. 13.—Enlargement of roentgenogram in 
Figure 12; showing apical rarefaction. Figure 
12 reveals microscopically that soft tissue occu- 
pies this zone. 


gonadal extracts, etc.? Are we striving to 
make it possible for people to have dirty 
mouths and still maintain oral health? 
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Logically, one should remove the most 
obvious irritants first. Is man habitually 
to be such a lazy animal that he will not 
do first things first, because, to some, 
cleaning operations are long, tedious and 
of little value? 

On the other hand, stress injuries 
should be classed as inflammatory proc- 
esses in their simplest form. This implies 
that they are usually not complicated by 
infectious processes. Hence, repair proc- 
esses related therewith may and readily 
do occur in the apical and gingival 
regions when such strains have been 
properly adjusted as to both local and 
systemic manifestations. 

Moreover, it should be kept in mind 
that the treatment and proper filling of 
root-canals result in bone regeneration in 
the apical regions. 

In conclusion, it may be suggested that 
microscopic evidence is static in the sense 
that it delineates what occurs at any par- 
ticular moment of time and that only. 
It does, however, define the limits and 
present character of both soft and hard 
tissue elements. On the other hand, 
roentgenographic evidence defines the 
limits of existing hard tissues, tooth and 
bone, without depicting the soft tissues. 
Both are valuable. The microscope re- 
veals what occurs at any given moment 
of a disease process. The roentgenogram, 
on the other hand, reveals some signifi- 
cant bone changes in health, the normal ; 
and in disease processes, pathologic 
changes and repair processes related to 
or following treatment. 

311 East Chicago Avenue. 


IMPRESSIONS FOR COMPLETE DENTURES 


By Cart O. Boucuer, D.D.S., Columbus, Ohio 


NATOMY is the key to the choice 
A of an impression technic for com- 
plete dentures. A study of the anat- 
omy of the mouth reveals the possible 
extent of the dentures, as well as the loca- 
tion of the structures that are covered by 
them. It is necessary that the impression 
surfaces of dentures conform perfectly to 
the tissues which support them, in order 
that the maximum retention and stability 
may be obtained. It is not enough for the 
dentures to be in contact with the proper 
tissues: the contact must be such that 
they do not interfere with the health and 
the normal function of the structures 
underlying them. 

The physical forces that hold dentures 
in place when no great dislodging force 
is applied are adhesion and capillary 
attraction. Adhesion is defined by Web- 
ster as “the sticking together of sub- 
stances in contact with each other.” 
Capillary attraction is the force that 
holds the molecules of a mass together. 
The saliva, which adheres to the mucous 
membrane and to the denture, is held 
tegether by capillary attraction. In large 
quantities of saliva, capillary attraction 
loses its effectiveness. Therefore, the im- 
pression surfaces of the denture must 
conform perfectly to the mucous mem- 
brane in order to limit the amount of the 
saliva under the denture. The denture 
must be protected against lateral or 
anteroposterior slipping if a uniform 
amount of saliva is to be maintained 
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under all parts of the denture. More- 
over, the force of adhesion and capillary 
attraction is directly proportional to the 
area covered. The larger the area cov- 
ered by a denture, the stronger the force 
required to dislodge it. The area that 
may be covered by a denture is limited 
by the anatomic form of the mouth for 
which it is made. 

Atmospheric pressure is the force that 
holds dentures in place when a dislodging 
force is applied. It has been called a 
“rescue force.” At sea level, it amounts 
to 14.7 pounds per square inch. It re- 
quires a perfect seal of the periphery 
of the denture to be effective. There 
must be no air leak around the border 
of a denture. In order that this condi- 
tion may be attained, the periphery of 
the denture must have a definite relation 
to the structures that limit it. These 
structures must be known and recognized. 

Soft tissues in the mouth may vary in 
thickness over the bone in different parts 
of the mouth. Much of this variation can 
be observed by palpation, in connection 
with an understanding of the underlying 
anatomic structures. Also, these varia- 
tions, in many instances, leave definite 
indications or landmarks upon impres- 
sions for dentures. A study of these 
visible landmarks will make impression 
building easier and more certain. 

We have arbitrarily coined names for 
the various visible landmarks on dentures 
and impressions in order to relate them 
more clearly to the structures in the 
mouth that form them. The basis for 
the name for each landmark is the name 
of the anatomic structure that causes it, 
or its location on the denture. For 
example, the groove on the lower den- 
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ture, formed by the external oblique line 
on the mandible, is called the external 
oblique groove. The notch in the labial 
flange, caused by the labial frenum, is 
called the labial notch. No doubt this 
terminology can be improved, but it is, 
I believe, a start in the right direction. 

The important denture landmarks are 
as follows : 

1. The labial notch is the notch in the 
upper labial flange for the upper labial 
frenum. 

2. The upper buccal notch is the notch 
produced by the upper buccal frenum. 

3. The maxillary tubercular fossa is 
the depression made by the maxillary 
tuberosity. 


Fig. t.—Snap impression. Lines marked on 
the impression are drawn according to the ob- 
servations made of the mouth. 1, height of 
reflection. 2, excess width of flanges. 3, over- 
extension distally. 


4. The pterygomaxillary (portion of) 
postdam is that portion of the postdam 
which occupies the hamular (pterygo- 
maxillary) notch. 

5. The palatal (portion of) the post- 
dam is that portion of the postdam 
which passes along the vibrating line. 

6. The external oblique groove is the 
groove produced by the external oblique 
line of the mandible. 

7. The masseter groove is the groove 
produced by the anterior border of the 
masseter muscle. 


8. The lower buccal notch is the notch 
in the buccal flange for the lower buccal 
frenum. 

g. The labial notch is the notch in the 
lower labial flange for the lower tabial 
frenum. 

10. The mylohyoid groove is the groove 
in the buccal surface of the lingual flange 
produced by the mylohyoid ridge. 

11. The lingual tubercular depression 
is the depression produced by the lingual 
tuberosity. 

12. The retromolar fossa is the de- 
pression produced by the retromolar pad 
of tissue. 

13. The postmylohyoid eminence is 
that portion of the lingual flange which 
occupies the postmylohyoid space. 


Fig. 2.—Snap impression knife trimmed 1.5 
mm. short of reflection line. The excess thick- 
ness of the flanges has been eliminated. The 
labial and buccal notches have been cut. 


14. The alveolar groove is that portion 
of either denture base overlying the alve- 
olar ridge. 

15. The incisive fossa is the depression 
at the anterior end of the median line of 
the upper denture that surrounds the 
incisive papilla. 

16. The median groove is the groove in 
the median line of the upper denture 
that is caused by the median raphe. 

17. The eminences of the palatine 
fovea are the projections into the fovea 
palatina. 

The technic for the upper impression 
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is, briefly, a plaster wash taken in a tray 
formed from modeling compound. The 
tray is formed in such a way as to carry 
the plaster into the correct relation to the 
tissues of the mouth. Plaster of Paris 
can copy tissue surfaces only when it is 
properly supported in a relatively small 
mass. The plaster is confined in the tray 
only enough to assure its adaptation to 
the tissues, except in the postdam area. 
In this manner, the form of the soft tis- 
sues is recorded in their relaxed, or un- 
strained, condition. The posterior end of 
the tray, however, is postdammed in such 
a way as to carry the plaster against the 
palate under enough pressure to assure a 
positive seal across the distal end of the 
denture. 


of each day. It is at this time that the 
blood supply should be free and unim- 
paired to allow for the maximum amount 
of repair. An impression taken under 
biting pressure will cause a certain 
amount of rebound when the pressure is 
released, or it will interfere with the 
blood supply to the tissues in the rest 
periods. 

The impression for the lower denture 
is a “combination” impression. The pro- 
cedure is to form a cast from a plaster 
wash impression taken in a modeling 
compound tray, which has been properly 
extended to cover the maximum tissue 
surface. Then a vulcanite tray is made 
on this cast. The vulcanite tray is pre- 
pared for a partial compound impression 


Fig. 3.—Buccal flanges formed to fill buccal 
vestibules. The vibrating line is marked on 
the posterior end of the palatal surface of the 
tray. 1, muscle trimmed black compound. 2, 
muscle trimmed red compound. 3, vibrating 
line. 


The periphery is muscle trimmed in 
plaster so as to record the mucous mem- 
brane reflection in a functional relation- 
ship. The object of the technic is to 
record the form of the mucous membrane 
surface of the mouth in the condition in 
which it remains the greatest part of the 
time. Pressures from mastication, i.e. 
biting pressures, are exerted upon the 
tissues only a very small part of each 
day. The supporting tissues are free from 
muscular pressure during the greater part 


Fig. 4.—Postdam added; masseter groove 
perfected. 1, pterygomaxillary postdam. 2, 
palatal postdam. 3, eminences of palatine 
fovea. 4, alveolar groove. 


by cutting the periphery 1 mm. short of 
the reflected area, and removing 0.5 mm. 
from the slopes of the alveolar groove. 
Modeling compound is added to these 
slopes all the way around, in excess, and 
the tray is seated. The compound that 
flows across the bottom of the alveolar 
groove is removed. This process is re- 
peated until no compound flows into the 
alveolar groove after it has been reheated 
and reseated. Then the periphery is 
muscle trimmed. 

This type of impression has two advan- 
tages, besides that of extending the 
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periphery accurately: 1. The soft tissues 
on the crest of the ridge are recorded in 
a relaxed, unstrained condition. This 
allows for a free blood supply, which 
will preserve their health. The plaster 
impression that determines the form of 
the bottom of the alveolar groove does 
not stretch the mucous membrane over 
the crest of the long alveolar ridge and 
its sharp spicules, as would be the case 
with an all compound impression. 2. The 
biting forces will tend to seal the denture 
more firmly through the very nature of 
the contact. The compound in contact 
with the slopes of the ridge tends to push 
the soft tissue up toward the crest of the 
ridge to give it extra cushioning. 


Fig. 5.—Completed tray. One half milli- 
meter has been scraped from the entire inside 
of the tray except the postdam. The flanges 
are 1.5 mm. short of the reflection. The entire 
buccal vestibule is filled, except the space on 
top of the buccal flanges, to allow for plaster 


of Paris. 1, pterygomaxillary postdam. 2, 
palatal postdam. 3, eminences of palatine 
fovea. 


The technic in detail follows, together 
with the explanation for each step. 


THE UPPER IMPRESSION 


1. Select a stock metal tray at least 
5 mm. too large overall for the case. This 
is necessary in order that sufficient bulk 
of compound may be carried into the 
mouth to form a snap impression thick 
enough to work with without distortion. 

2. Soften from 2 to 2$ cakes (the 


amount depending on size of the case) of 
black tray compound in water at 140° F., 
and take a snap impression. There must 
be at least 5 mm. of thickness in this snap 
impression in order to avoid distortion. 

2. Chill the snap impression thoroughly 
and remove it from the metal tray. 

4. Observe in the mouth the distance 
from the crest of the ridge to the reflec- 
tion area when the tissues are at rest. 
Mark this point’on the snap impression. 
(Fig. 1.) 

Determining this distance is simply a 
matter of measuring with the eye the 
distance from the crest of the ridge to the 
reflection area and carrying that meas- 
urement to the tray. 


Fig. 6.—Completed upper plaster wash im- 
pression. The postdam showing through the 
plaster wash indicates the additional pressure 
in this area. 1, alveolar groove. 2, median 
groove. 3, incisive fossa. 4, maxillary tuber- 
cular fossa. 5, masseter groove. 6, eminences 
of palatine fovea. 7, labial notch. 8, buccal 
notch. 9g, buccal flange. 10, labial flange. 
II, pterygomaxillary postdam. 12, palatal 
postdam. 


5. Trim the height of the periphery of 
the buccal and labial flange to a height 
1.5 mm. short of the line. (Fig. 2.) 

This will allow for 1.5 mm. of plaster 
on the top of the periphery of the tray. 
Be sure to cut buccal and labial notches 
for the buccal and labial frenula. 

6. Trim from the labial and buccal 
aspects of the labial and buccal flange, 
from the second bicuspid region to the 
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second bicuspid, until the thickness at the 
edge is 2 mm. (Fig. 2.) This thickness 
allows for minimum distortion of the 
tissues. 

7. Observe the space in the mouth be- 
tween the ridge and the cheek in the 
buccal vestibule, opposite the molar tooth 
position. Mark this distance on the tray. 
If there is an excess of compound in this 
area, trim it to the approximate size 
and form, and muscle trim it. (Fig. 3.) 
If there is not enough material in the 
buccal flange to fill the buccal vestibule, 
lower fusing red compound may be added 
and muscle trimmed. (Fig. 3.) The buc- 
cal flange must fill the buccal vestibule, 
but not overfill it, if maximum retention 
is to be obtained. When this is done, the 


g. Chill thoroughly and place green 
compound 2.5 mm. in diameter on this 
line across the palate. Heat carefully 
with a blowpipe and temper and insert 
the tray in the mouth under a steady 
pressure. The resultant green compound 
postdam should be about 0.5 to 1 mm. in 
thickness (depending upon the relative 
thickness of the soft tissues in that region) 
and about 4 mm. wide (2 mm. on each 
side of the vibrating line). (Fig. 4.) 

No green compound should be retained 
in the maxillary tubercular fossa. It is 
a stress-bearing area, covered with a 
resistant soft tissue that is not readily 
displaceable. The thickest part of the 
postdam will be on each side of the 
median line where the soft tissues are 
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Fig. 7.—Reinforced lower snap impression. 
The distance from the crest of the ridge to the 
reflection area and the floor of the mouth is 
indicated. 


surface area of the denture is increased, 
and thus the amount of capillary attrac- 
tion is increased and the peripheral seal 
improved. The space available in the 
buccal vestibule varies greatly with dif- 
ferent patients and varies frequently on 
the two sides of the same patient. 

8. Observe the junction of the hard 
and soft palate, the vibrating line in the 
mouth, and mark it on the tray. (Fig. 3.) 
This imaginary line passes through the 
hamular notches on each side, and across 
the palate about 2 mm. in front of the 
foveae palatinae. 


Fig. 8.—Snap impression knife trimmed to 
proper thickness. The undercut below the 
mylohyoid groove has been removed. The cut- 
ting on the periphery is at right angles to the 
inside surface of the impression. 1, labial 
flange. 2, labial notch. 3, buccal notch. 4, 
buccal flange. 5, lingual notch. 


thickest. Care must be taken to avoid an 
excess of pressure on the side of the 
hamular notch with the pterygomaxillary 
postdam. 

10. Heat the distobuccal angles of the 
tray. Temper in water and insert the tray 
in the mouth, instructing the patient to 
protrude the jaw and swing it from side 
to side. This will form the upper masse- 
ter groove. (Fig. 4.) This procedure 
can be simplified by knife trimming the 
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distobuccal angle of the tray in a plane 
forward, downward and medially, before 
muscle trimming. 

11. Scrape 0.5 mm. from the entire 
inside of the tray except the postdam. 
Remove the compound from the entire 
periphery so that it is 1.5 mm. short of 
the reflection area in the mouth. (Fig. 5.) 
This procedure will allow space for the 
impression plaster inside the tray. Scrape 
a little extra from the incisive fossa. 

12. Mix the impression plaster to a 
thin, creamy consistency, or use a hydro- 
col base impression plaster according to 
the directions of the manufacturer. 

13. Pour the plaster into the tray and 
distribute it evenly over the entire inner 
surface and periphery of the tray, in a 
bulk not to exceed 1 mm. 


Fig. 9.—Buccal flanges muscle trimmed. 
Red compound has been added on the right 
side to supply sufficient bulk to fill the avail- 
able space in the buccal vestibule. The lin- 
gual flange has been muscle trimmed from 
bicuspid to bicuspid. 1, buccal flange. 2, red 
compound added. 3, lingual notch. 


14. Carry the tray into the mouth and 
settle it in place with a slight rotation 
and hold it in place with a mild, but 
steady pressure in the center near the 
posterior border of the tray. 

15. Muscle trim the plaster at the crit- 
ical instant that it loses its stickiness and 
does not pull away with the finger. At 
this stage, the plaster is moldable. Muscle 
trimming of the buccal portion is accom- 
plished by raising the cheek up and out, 


then pulling it in and down gently, at 
the same time working it gently forward 
and backward to make a path for the 
buccal frenum. This forms the buccal 
notch. To trim the labial portion, raise 
the lip, lift it up and out and then pull it 
down and from side to side gently. An 
alternate procedure, for cooperative pa- 
tients, is to have the lip pulled down, 
forming the labial notch for the labial 
frenum. A steady pressure should be 
maintained in the palate during all of 
this procedure. 

16. Before the plaster has passed the 
moldable state, the patient should be 
instructed to move the jaw from side to 
side. This will perfect the masseter 
groove and determine the thickness of 
the distobuccal angle of the denture. 


Fig. 10.—Lower tray complete except for 
preparation for plaster wash. The retromylo- 
hyoid eminences have been muscle trimmed 
to limit their extent down and back. The 
buccal surfaces of the lingual flange slope 
toward the tongue. These surfaces and the 
periphery have been muscle trimmed. The 
lingual flanges are perfected. Red compound 
was added to obtain the proper extension 
down to the floor of the mouth. 


17. When the plaster is set so that it 
will break with a clean fracture, the 
impression may be removed from the 
mouth. (Fig. 6.) 


THE LOWER IMPRESSION 


1. Select a stock metal tray too large 
for the case. (It should be large enough 
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to allow for sufficient bulk to avoid dis- 
tortion.) The tray should have long 
lingual flanges posteriorly, and buccal 
flanges that are nearly horizontal. The 
distal ends should curve slightly upward. 

2. Soften from 1} to 2 cakes of black 
tray compound in water and take a snap 
impression. This impression should be 
overextended in all directions. It must 
be at least 5 mm. in thickness from the 
alveolar groove to the occlusal side. This 
thickness is necessary for strength to 
avoid distortion. 

3. Chill and remove the snap impres- 
sion from the tray and reinforce it by 
sinking a 10-gage to 14-gage wire in the 
occlusal side to prevent breakage during 
the subsequent steps. 


Fig. 11.—Completed tray. One-half milli- 
meter has been scraped from the entire inside 
surface of the tray except the retromylohyoid 
eminence. More compound has been removed 
from the retromolar fossa to avoid distortion. 


4. Observe the distance from the crest 
of the ridge to the reflection area in the 
mouth when the tissues are at rest, and 
mark it in the tray. Mark also the 
distance from the crest of the ridge to 
the floor of the mouth when the tongue 
is raised about half way. (Fig. 7.) This 
procedure is again a process of measuring 
with the eye. The observation must be 
made when the tissues are at rest. That 
is, the cheeks, lips and tongue should be 
relaxed, and not pulled up or out or 


down. A little practice will soon indicate 
how this can be accomplished. The 
relaxed “feel” of the tissues is important. 

5. Knife-trim the buccal and labial 
flanges 1.5 mm. short of this line. Knife- 
trim the lingual flange from bicuspid to 
bicuspid in the same manner. Then 
reduce the thickness of the buccal flanges 
until they just fill the buccal vestibules. 
Reduce the thickness of the labial flange, 
from bicuspid to bicuspid, until it is 
approximately 2 mm. in thickness at the 
periphery. (Fig. 8.) Remove all under- 
cuts below the mylohyoid groove. The 
buccal surface of the lingual flange must 
slope toward the tongue. The lingual 
flange anteriorly should be about 2 mm. 
in thickness. Posteriorly, it should be 


about 3 mm. thick. (Fig. 8.) 


Fig. 12.—Complete lower plaster wash im- 
pression. 1, labial notch. 2, buccal notch. 
3, lingual notch. 4, retromolar fossa. 5, ex- 
ternal oblique groove. 6, masseter groove. 7, 
retromylohyoid eminence. 


6. Muscle trim the buccal flanges to 
perfect the form over the external 
oblique groove and the masseter groove. 
The tray should be at least 3 mm. thick 
so that the cheek is in contact with that 
much compound at the mucobuccal fold. 
If there is insufficient bulk, red com- 
pound may be added and muscle 
trimmed. (Fig. 9.) 

7. Muscle trim the lingual flange from 
bicuspid to bicuspid. This portion of the 
lingual flange will be much shorter than 
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the posterior part of the lingual flange. 
(Fig. 9.) 

8. Extend the lingual flange, distally 
to the first bicuspid, from 2 to 4 mm. 
below the level of the mylohyoid groove. 
This extension is made by adding red 
compound to the lingual flange, shaping 
it to the approximate form desired. Chill 
thoroughly and heat on the buccal side. 
Insert the tray in the mouth. It is 
necessary to keep the lingual side of the 
lingual flange cold and hard in order to 
avoid distortion of the flange when the 
tray is inserted in the mouth. Make no 
attempt at muscle trimming at this time. 
(Fig. 10.) 


Fig. 13.—Lower plaster wash impression 
showing retromylohyoid eminence in relation 
to other landmarks. 


g. Remove all undercuts below the 
mylohyoid groove. The buccal surface 
of the lingual flanges should slope toward 
the tongue. This is done by knife trim- 
ming, and then muscle trimming. To 
muscle trim this surface, heat the surface 
1.5 mm. deep and have the tongue thrust 
into the opposite cheek. The lingual 
surface of the lingual flange must be kept 
cold and hard. (Fig. 10.) 

10. Muscle trim the periphery of the 
lingual flange by having the tongue thrust 
into the opposite cheek after heating the 
flange 1.5 mm. deep. Repeat this step 


until the contour of the lingual flange is 
perfected. It should extend from 2 to 4 
mm. below the level of the mylohyoid 
groove and should be about that much 
longer than the lingual flange from 
bicuspid to bicuspid. (Fig. 10.) 

11. Make sure that the distal end of 
the lingual flange extends distally into the 
retromylohyoid space. This space lies 
distally from the end of the mylohyoid 
ridge at the distal end of the alveolin- 


Fig. 14.—Cast of lower arch made from 
plaster wash impression. 


Fig. 15.—Wax pattern from vulcanite tray. 


gual sulcus. The retromylohyoid emi- 
nence can be built up by extending the 
lingual flange with red compound in the 
same manner that the lingual flange was 
extended downward. (Step number 8 
above.) To limit the extent of this area, 
heat the distal end of the lingual flange, 
and have the tongue protruded. Then 
heat the lower edge and have the tongue 
thrust into the opposite cheek. All heat- 
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ing for muscle trimming must not be 
deeper than 1.5 mm. The retromylohyoid 
eminence lies distally from the end of the 
mylohyoid groove, below the retromolar 
fossa. The retromolar pad must not be 
distorted by this pressure. (Fig. 10.) 

12. Scrape 0.5 mm. from the entire 
inside of the tray, except the retro- 
mylohyoid eminence. Make sure there 
is no pressure on the retromolar pad by 
scraping deeper than 0.5 mm. in the 
retromolar fossa. Also guard against 
pressure on the mylohyoid ridge by 
scraping deeper than the lingual flange 
over the mylohyoid groove. (Fig. 11.) 

13. Take a plaster wash impression. 
Mix the plaster in the same manner as 


labial flanges are muscle trimmed by 
raising the cheeks out and up with a 
slight forward and backward motion. 
The labial flange is trimmed by raising 
the lip up and out while moving it from 
side to side. This kind of muscle trim- 
ming will clear a path for the frenula 
in various functional positions. The tray 
can be held in position while the muscle 
trimming is done by an index finger held 
diagonally across it. The plaster, when 
it has set until it will break with a clean 
fracture, may be removed from the 
mouth. This impression records the 
tissues on the crest of the ridge, at rest. 
(Figs. 12 and 13.) 

14. Pour a cast in the lower impression 


Fig. 16.—A, vulcanite tray with excess removed. B, tray prepared for compound. The periph- 
ery has been shortened 1 mm. all around. All the undercut has been removed from the lingual 
flange below the mylohyoid groove. One-half millimeter has been removed from the slopes of the 
alveolar groove. The bottom of the groove is not cut. 


for the upper impression. The plaster 
should be distributed in the tray in the 
same manner as for the upper except in 
a little greater bulk. The tray is carried 
to the mouth and seated. The distal ends 
of the tray are carried high back in the 
mouth, and then seated one at a time. 
Then, with slight rotation, the tray is 
pressed down into place and held there 
with the index fingers on.top of the tray 
and the thumbs under the mandible. 
All the while, the tongue should be held 
still, about half way up. The buccal and 


(Fig. 14) and form the wax pattern for 
a vulcanite tray. The wax should be 
extended to cover the full width of the 
impression. It should be 2.5 mm. or more 
in thickness and should have a handle 
placed in the anterior region. (Fig. 15.) 

15. Flask, pack and vulcanize the tray. 

16. Prepare the vulcanite tray for the 
final impression. Deflask and trim off the 
excess from the tray. (Fig. 16, A.) Cut 
1 mm. from the entire periphery. Re- 
move all undercuts. Make sure that the 
buccal slope of the lingual flange slopes 
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toward the tongue, and that there is no 
pressure on the mylohyoid ridge. The 
lingual flange should extend below the 
level of the mylohyoid ridge, but it must 
not be under it. Remove 0.5 mm. from 
the slopes of the alveolar groove, but 
none from the bottom of the groove. 
This is done with a No. 562 cross-cut 
fissure bur. Retain enough of the alveolar 
groove to make certain of the proper 
seating of the tray in the mouth. (Figs. 
16, B, and 17.) 

17. Place red compound in excess 


ALVEOLAR GROOVE 
BUCCAL FLANGE 


MYLOHYOID GROOVE 


EXTERNAL 


OBLIQUE GROOVE LINGUAL FLANGE 


TRIMMING LINE 


Fig. 17.—Cross-section through prepared 
vulcanite tray, in first molar region; showing 
where vulcanite is removed from inside of 
tray. 


Fig. 18.—Compound added in excess to 
vulcanite tray, which has been seated in cor- 
rect position on ridge. Excess compound that 
was pushed across the alveolar groove has been 
removed. 


around the entire periphery and on the 
slopes of the alveolar groove of the pre- 
pared tray. There should be enough 
compound so that the excess will flow 
across the alveolar groove as well as out 
over the periphery. 

18. Soften the compound above a slow 
flame or in water at 135°F. and place in 


position in the mouth. Remove it from 
the mouth, chill the compound and re- 
move all the compound from the bottom 
of the alveolar groove. Repeat this heat- 
ing and seating and trimming until the 
tray can be seated perfectly without 
forcing compound into the alveolar 
groove. The compound should feather 
out at its junction with the uncut vul- 
canite of the alveolar groove. Do not 
permit more than 2 mm. of compound 
to extend anteriorly into the retromolar 
fossa from the distal aspect. Too much 
compound here will cause distortion of 
the retromolar pad and will result in 
soreness under the completed denture. 
(Fig. 18.) 

19. Chill and start the muscle trim- 


RETRO KYLOXYOID 


| RFTRO MOLAR FOSSa 


Fig. 19.—Final lower impression. The con- 
tour of the soft tissues of the crest of the ridge 
is recorded by plaster of Paris and the periph- 
ery is recorded by modeling compound. 1, 
alveolar groove. 2, labial notch. 3, buccal 
notch. 4, external oblique groove. 5, masseter 
groove. 6, lingual notch. 7, red compound. 
8, vulcanite. 9, green compound. 


ming of the entire periphery. Heat 1-inch 
sections of the periphery 1.5 mm. deep 
and muscle trim. Overlap each area 
heated and muscle trim around the entire 
buccal and labial periphery. This muscle 
trimming will form the periphery to the 
full limit of the anatomic possibilities. 
Landmarks that will be developed are 
the masseter groove, the external oblique 
grooves, the buccal notches and the labial 


a 
a 
y 
e 
d 
n 
e 
e 
3 
NS 
N@ 
~/i 9 
2 


24 THE JOURNAL OF THE AMERICAN DENTAL ASSOCIATION 


notch. The buccal flange will extend 
across the external oblique groove in the 
molar region. The suctorial pad in the 
cheek will lie on top of the flange in this 
area. This will make the denture-tissue 
contact more nearly perfect. The buccal 
flange should be about 3 mm. in thick- 
ness (vertically) at the edge. (Fig. 19.) 

20. Heat and muscle trim the lingual 
anterior region of the periphery from 
bicuspid to bicuspid by having the tongue 
thrust out first, then up and back. The 
lingual groove for the lingual frenum 
may or may not be developed, the result 
depending upon the form of the indi- 
vidual mouth. (Fig. 19.) 

21. Remove all the undercut below the 
mylohyoid groove with a knife. Heat the 
buccal surface of the lingual flange and 


of the mouth. This will limit the length 


of the lingual flange as it extends distally 
into the retromylohyoid space. 

24. Reheat the lower. border of the 
lingual flange at the distal border and 
have the tongue thrust into the opposite 
cheek to limit the extent downward in 
the retromylohyoid space. (Fig. 19.) 

25. Add green compound 4 mm. in 
diameter to the center of the retro- 
mylohyoid eminence. Heat this com- 
pound, insert it in the mouth and have 
the tongue protruded from the mouth, 
then into each cheek. This will add 
pressure against the tissues covering the 
retromylohyoid area on the mandible. 
The amount of pressure that can be 
added is limited by the resiliency of the 
tissue to about 0.5 mm. thickness of 


Fig. 20.—Lateral view of development of lower “combination” impression. A, vulcanite tray 
cleaned up. B, vulcanite tray prepared for modeling compound. C, compound added in excess, 
but all of excess removed from alveolar groove so tray can be seated perfectly. D, completed 


impression. 


have the tongue thrust into the opposite 
cheek, to determine the curve of the 
lingual flange toward the tongue. The 
mylohyoid groove is almost obliterated 
by this step, but it serves as the limiting 
landmark for this procedure. (Fig. 19.) 

22. After all undercuts have been re- 
moved from this area, heat the lower 
border of the lingual flange and have the 
tongue thrust into the opposite cheek. 
This will limit the extent of the lingual 
flange. (Fig. 19.) 

23. Heat the distal end of the lingual 
flange and have the tongue thrust out 


compound. This pressure will guard 
against tipping up the back end of the 
denture when pressure is exerted on the 
incisor teeth. It will also prevent the 
tongue from getting under the back end 
of the denture. The compound on the 
retromylohyoid eminence must not distort 
or compress the retromolar pad by flow- 
ing into the retromolar fossa. (Fig 19.) 

The completed impression can now be 
tested for stability and retention. It must 
stand pressure down on the ridge on each 
side and in the anterior region, and 
should not tip when pressure is exerted 
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in a downward direction against the 
handle of the tray. The impression will 
also resist pressure upward against the 
handle of the tray. However, this spec- 
tacular test depends more on the co- 
operation of the patient in handling 
his tongue than on the efficiency of 
the impression. (Fig. 20.) 


SUMMARY 


The upper plaster wash impression is 
built to record the form of the soft tissues 
with as little distortion as possible in 
order to keep them in good health. The 


distal end of the impression is protected 
from air blasts from the lungs by a post- 
dam located according to the form of the 
mouth. The periphery is muscle trimmed 
to accommodate the tissues that surround 
it in their various actions. 

The lower “combination” impression 
is designed to give maximum stability to . 
the denture. At the same time, it relieves 
the crest of the ridge in order to keep it 
healthy, and its periphery is developed 
and muscle trimmed to cover the largest 
area possible within the limits of the 
anatomic form of the mouth. 


DENTAL CARIES: ETIOLOGY, CONTROL AND 
ACTIVITY TESTS 


By Rosert G. Keset,* D.D.S., M.S., Chicago, IIl. 


ETIOLOGY 

HAT the initial lesion of dental 

caries begins with the destruction 

of the enamel by acid is the opinion 
of the majority of 237 investigators who 
reported their ideas and studies in the 
second edition of the volume entitled 
“Dental Caries” recently published by 
the Research Commission of the Amer- 
ican Dental Association. This is not a 
new idea. It was well stated as early as 
1530 A.D. by an anonymous writer in 
the German literature: “Caries is a dis- 
ease and evil of the teeth in which they 
become full of holes and hollow, which 
most often affects the back teeth, espe- 
cially so when they are not cleaned of 
clinging particles of food which decom- 
pose, producing an acid moisture (liter- 


*Professor of dental pathology and thera- 
peutics, University of Illinois College of Den- 
tistry. 

Read before the Section on Operative Den- 
tistry at the Seventy-Eighth Annual Mid- 
winter Meéting of the Chicago Dental Society, 
February 26, 1942. 
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ally, a sharp moisture) which eats them 
away and destroys them so that finally 
with much pain they rot away little by 
little.” 

W. D. Miller,® through his studies at 
the beginning of this century, did much 
to establish this belief on a foundation of 
fact. His methods of study have been 
improved upon and his observations 
have been confirmed, but few significant 
and generally acceptable findings have 
been added to his original studies of 
fifty years ago. We have learned more 
about the bacteria that are associated 
with caries and we have learned some 
things about the accompanying chem- 
ical activity. Perhaps we have a better 
understanding of the histopathologic 
picture of the disease process in the tooth 
tissue, but we still are at a loss for a 
scientific explanation as to why caries 
attacks the teeth of some individuals and 
not of others, or of why teeth in the same 
mouth vary in vulnerability. 

Possible Etiologic Factors—Almost 
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every one agrees that the problem is 
complex. A perusal of the interesting 
book on caries’ indicates the many pos- 
sibilities that exist and the lack of unan- 
imity of opinion on the importance of 
any one factor. The factors in the carious 
process can probably be classified into 
two major divisions, the exciting factors, 
which actually produce the lesion, and 
the predisposing factors, which permit 
the exciting causes to exist and operate. 


on the tooth surfaces, and most of them, 
at times, have upon their teeth materials 
that could be utilized to form acid. 
However, all teeth do not become ca- 
rious. 

There must be present other condi- 
tions, therefore, which permit damage to 
be done in some instances and not in 
others. These may be classed as pre- 
disposing, as shown in Table 1. They 
may be grouped into general factors, 
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Fig. 1.—Lactobacillus counts in caries-active and in caries-inactive cases during two-year 
period. 


The actual exciting causes are few, prob- 
ably only two. (Table 1.) These are, 
first, bacteria on the tooth surface 
capable of destroying tooth substance by 
the products of their metabolism, and, 
second, material on the tooth surface 
capable of being converted into sub- 
stances harmful to the tooth. Without 
these two conditions, caries, in all prob- 
ability, could not occur. Yet we know 
that all living individuals have bacteria 


which exert their influence through sys- 
temic or nutritional channels, and local 
ones, which have their effect through 
the immediate environs of the tooth. 
Some of the general or systemic influ- 
ences that have been and are being 
studied for their relationship to caries are 
age, body type, climate, emotions, en- 
docrine activity, health, heredity, the 
seasons and nutrition with all its im- 
balances, excesses and deficiencies. The 
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local or environmental influences can be 
grouped in four categories. One is the 
effect of passage of the diet or the food 
substances through the mouth, and this 
would include consideration of the ad- 
hesiveness, the chemical composition, the 
detergent powers and the particle size of 
the foodstuffs. A second group of local 
factors considers the tooth itself, its form, 


serve; the presence of ammonia, anti- 
bodies, bacteriophage and _ lysozyme, 
and the inorganic elements, such as cal- 
cium, phosphorus, sodium, potassium 
and chlorides; the total salivary acidity 
and hydrogen-ion concentration, the 
viscosity, and the total solids, the mucin 
and other organic elements, including 
carbohydrates, urea and enzymes. Still 
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Fig. 2.—Enamel solubility tests of caries-active and caries-inactive cases during two-year 


period. 


position, structure and substance, the 
condition of the enamel cuticle and the 
presence or absence of surface defects. A 
third group concerns the saliva, and here 
we find that a number of things have 
been considered for their possible influ- 
ence on the carious process, including 
the amount of saliva and its alkali re- 


another group of studies on environ- 
mental factors are those which have 
considered the so-called bacterial plaque 
in those tooth areas where caries in- 
variably attacks. These studies ‘have 
analyzed not only the bacterial content 
and the quantitative amount of the 
plaque material, but also its chemical 
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and physical nature. All these many fac- 
tors may vary in their importance in dif- 
ferent individuals, and it is possible that 
their importance may fluctuate from time 


to time in the same individual. All of 
these possibilities indicate how bewilder- 
ing the study of dental caries is. The 
more we know, it seems, the less we 
understand about the whole process. 


CARIES CONTROL 


The control of dental caries is a major 
health problem. Any disease as preva- 
’ lent, as destructive and as disfiguring as 
caries must command attention. In a 
report made recently by Brekhus* regard- 
ing the school children in Minnesota, it 
was stated that mouth examinations of 
representative samples from these chil- 
dren from various communities and eco- 
nomic levels revealed an average of 6.09 
untreated cavities per child. It is esti- 
mated that there are 750,000 of school 
age in the state, which means then that 
there are in the neighborhood of 4,500,- 
ooo unfilled cavities in the children of that 
one state. Dental examination of Chi- 
cago children indicates similar condi- 
tions. According to a report of Green- 
wald,° chief of the dental hygienic unit 
in the Chicago Health Department, 
211,382 children were examined and 
1,083,432 cavities were found, or an av- 
erage of 5.12 cavities per child. The tre- 
mendous task of securing and maintain- 
ing dental health is readily apparent. 
The trained personnel and the funds 
that would be necessary to care properly 
for the children alone, giving no consid- 
eration to the rest of the population, are 
at present beyond the realm of prac- 
ticality. ‘The hope of the future would 
seem to lie in some adequate method of 
prevention and not in reparative dentis- 
try. Studies too numerous to mention 
have been and are being conducted 
toward this end. 

I should like to generalize on this phase 
of the caries problem. If caries results 
primarily from acid decalcification of the 


enamel, it should be possible to prevent 
caries by developing a tooth substance 
that is resistant to decalcification, by pre- 
venting the formation of destructive 
acids on the tooth surface or by neutral- 
izing or buffering the destructive acids 
before they can attack the enamel, as 
outlined in Table 2. 

Making Tooth Acid Resistant——The 
first possibility is, I believe, remote. As 
long as enamel is predominantly tri- 
calcium phosphate, it will be soluble in 
lactic and similar acids. The thought has 
been advanced in the last few years that 
fluorine in or on the enamel might make 
the tooth substance more caries resistant, 
perhaps because the fluorine ion is known 
to be an enzyme inhibitor. It is thought 
that possibly the fluorine in the tooth 
substance could prevent the formation of 
acid on the tooth surface by inactivating 
the bacterial enzymes. According to the 
careful examinations of Dean® and 
others, it seems that there is less caries 
in those endemic areas where mottled 
enamel exists. Armstrong and Brekhus,’ 
by careful chemical analyses, found a 
higher average fluorine content in ex- 
tracted teeth that show no caries as com- 
pared with those that are carious. How- 
ever, Margaret C. Smith® calls attention 
to the early loss of the teeth in regions 
where mottled enamel exists. In a sur- 
vey of the dental conditions in a district 
to which mottled enamel was endemic, 
she reports that full dentures were worn 
by more than 50 per cent of the inhabi- 
tants in the age group between 24 and 
26. This early loss of teeth may indicate 
that when beginning in a mottled tooth, 
caries may progress more rapidly than in 
a normal one. This suggests that there 
are other and more important factors in 
controlling caries than the fluorine con- 
tent of the tooth. 

The application of silver nitrate has 
been advocated as a means of checking 
caries by altering the tooth substance or 
surface.® It is believed that the metallic 
silver precipitated into the area of the 
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tooth affected by caries will serve as a 
barrier to the further progress of caries 
in that region. The inhibiting action is 
believed to be due principally to the 
antibacterial properties of metallic silver. 
In many cases, this method of control, 
when carefully used, seems to check 
caries activity in the- area to which it is 
applied, but it does not prevent the de- 
velopment of lesions in other teeth. 
Prevention of Acid Formation.—At- 
tempts to prevent acid formation on the 
tooth surface may offer greater possibil- 
ities. If the acid results from the action 
of bacteria on carbohydrate material, it 
should be possible to prevent its forma- 
tion either by eliminating the acidogenic 
bacteria or by materially reducing 


TasBLe 2.—PossisL—E METHODS FOR 
Cartes ConTROL 


1. Making tooth resistant to decalcification. 
2. Preventing acid formation on tooth surface. 
(a) By eliminating acidogenic bacteria. 

(b) By materially reducing the amount of 
fermentable substances contacting the 
tooth. 

(c) By inhibiting the action of the bac- 
teria on the carbohydrates. 

3. Neutralizing the acid before it attacks the 
enamel. 


fermentable substances or preventing 
them from contacting the tooth surface ; 
or, if neither of the foregoing is possible, 
by inhibiting or reducing the action of 
the bacteria on the carbohydrate mate- 
rial. 

The difficulty of permanently remov- 
ing the acidogenic bacteria from the 
oral flora by artificial means is evident. 
The removal of all of the acidogenic 
bacteria from the mouth would necessi- 
tate the elimination of much of the oral 
flora because a great many of the organ- 
isms are acidogenic. This method of 
control would be greatly simplified if one 
type or a few types of micro-organisms 
could be established as specific for the 
disease dental caries. Many bacteriologic 


studies have been conducted to find a 
specific culprit, and evidence has ac- 
cumulated that there are a few species 
of organisms which are associated with 
caries activity, if not directly the cause 
of it. One type is the aciduric strepto- 
coccus, but the type that has received 
the greatest attention is Lactobacillus 
acidophilus. Bunting and Jay have done 
much to focus attention on this organism. 
That Lactobacillus acidophilus is usu- 
ally present when caries is active and 
absent when caries is inactive seems well 
established, but that the organism is 
actually the cause of caries is questioned. 
Bunting and Jay, in their studies, were 
able to reduce or eliminate the organisms 
from the flora by the curtailment of the 
carbohydrate content of the diet, but the 
fact that the carbohydrates had to be 


TABLE 3.—STANDARD FOR CLASSIFYING 
ACTIVITY 


Inactive: No new lesions and no increase in 
extent of questionable areas 


Active +: 1-2 new lesions 
Active + +: 3-5 new lesions 
Active +++: 6-10 new lesions 


Active + +++: 11 or more new lesions 


reduced detracts from the importance 
of the lactobacillus as a specific causa- 
tive agent. Some argue that lactobacilli 
are opportunists, that they are present in 
caries-active mouths because conditions 
are favorable for their existence and 
that their presence is a result of the cari- 
ous process rather than the cause of it. 
If a way could be found to eliminate 
lactobacilli from the flora without af- 
fecting any other condition and such a 
procedure would prevent further caries 
activity, the etiologic importance of 
lactobacilli would have to be accepted. 
Immunologic Studies——Perhaps _ this 
relationship will be determined by im- 
munologic methods. Jay’® conducted 
immunologic studies with lactobacilli 
several years ago, but there were severe 


in 


skin reactions in some cases. Through 
personal communication with Capt. J. L. 
Bernier, of the United States Army, we 
have learned of certain immunologic ex- 
periments, being made at Washington, 
D. C., which hold promise of being ef- 
fective in reducing the lactobacilli in the 
mouth. Canby and Bernier have con- 
ducted these studies, which are now in 
the process of publication and which we 
mention with their permission. (Since 
published in THe Journat, April 1942, 
page 606.) Carefully selected strains of 
lactobacilli were used in preparing the 
vaccines. The vaccines were used in 
weak concentration until the sensitivity 
of the persons inoculated was deter- 
mined. One-tenth cubic centimeter of 
the antigen, that is the vaccine, was in- 
jected intracutaneously at three to five 


TABLE 4.—STANDARD FOR CLASSIFYING 
LacTosBaciLLus Counts 


Inactive: no lactobacillus colonies to 100 


aR: more than 100 colonies to 10,000 

++: more than 10,000 colonies to 
100,000 

+++: more than 100,000 colonies to 
1,000,000 


++++: more than 1,000,000 


day intervals. Twenty subjects were 
used, and in only one was there a marked 
skin reaction. From nine to forty-nine 
injections were made in the different 
persons over a period of approximately 
two months. The lactobacillus counts 
were considerably reduced in the mouths 
of all but one of the subjects. 

Whether the bacteria can be com- 
pletely and permanently eliminated from 
the oral flora needs further study, and 
only time can tell what the effect will be 
on the caries activity. 

Carbohydrate Control. — Another 
method of checking acid formation on 
the tooth surface would be to prevent 
readily fermentable carbohydrate mate- 
rial from contacting or accumulating on 
the teeth. Carbohydrates are the only 
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types of food from which acids can be 
produced of sufficient strength to de- 
calcify the tooth substances. The only 
method of preventing the potentially 
damaging carbohydrates from reaching 
the vulnerable areas of the teeth is the 
elimination or very material reduction 
of these agents in the daily consumption 
of food. A number of reports have indi- 
cated a correlation between caries and 
refined carbohydrate consumption in 
primitive peoples, with little caries when 
the natural native diet is eaten and a 
marked increase in caries when refined 
carbohydrates supplant the native foods. 
The sugar consumption in the United 
States increased from about 8 pounds 
per person a hundred years ago to 103 
pounds per person in 1939. The appe- 
tite for carbohydrate food is so firmly 


TABLE 5.—STANDARD FOR CLASSIFYING 
ENAMEL DissoLuTiIon TEsTs 


Inactive: 0 to 5 mg. calcium increase 


+: more than 5 mg. to 10 mg. 
++: more than 10 mg. to 20 mg. 
+s more than 20 mg. to 30 mg. 


++-++: more than 30 mg. 


established that it is exceedingly difficult 
to obtain dietary cooperation in efforts 
at caries prevention. A number of in- 
vestigators report success in the control 
of caries activity by the use of well- 
balanced diets that intentionally or 
otherwise have restricted the ingestion 
of refined and processed foods. 

Perhaps good may result from the 
present plan for rationing sugar. If the 
rationing actually curbs the consumption 
of sugar, we should look for an improve- 
ment in the dental condition of the pop- 
ulation similar to that reported by J. 
Sim Wallace™ for the British people as 
following the last war. He cites statis- 
tics from the health reports for the Cam- 
bridge Borough in England from 1909 to 
1929. The dental condition of the de- 
ciduous teeth for 5-year-old children was 
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reported for each year. Thirty-five per 
cent of the teeth were carious in 1917. 
This percentage fell steadily to 12 per 
cent in 1922. By that time, the sugar 
rationing had been discontinued, and 
from then on the increase each year in 
dental caries in 5-year-old children was 
apparent, until by 1929 it was reported 
to have risen to 21 per cent. I believe 
that a marked and beneficial reduction 
could be made in caries activity by strict 
dietary regulation, but I am also aware 
of the extreme difficulty of obtaining 
widespread and complete cooperation. 
Prevention of Fermentation.—Ap- 
parently recognizing the inability to re- 
move detrimental bacteria and ferment- 


from the mouth by oral hygiene imme- 
diately after eating was reported by Fos- 
dick a year ago."* For this study, fifty 
patients who were very susceptible to 
caries as shown by tests and clinical ob- 
servation were used. All cavities were 
filled. The patients were instructed to 
rinse the mouth thoroughly with an 
antiseptic immediately after the inges- 
tion of carbohydrate food ; to brush the 
teeth with a good brush and dentifrice, 
and then to chew a stick of paraffin con- 
taining an antiseptic. If not at home 
and unable to brush the teeth, they were 
asked to rinse the mouth well with water. 
Twenty of the patients followed this 
rigorous program for at least six months. 


Tas_e 6.—STANDARD FOR CLASSIFYING AcID ForMATION TESTS 


Total Acidity per 


pH Cubic Centimeter 
I i 6 f = id 
nactive 7.0-6.0 0.50 C.c. 0 
N 
+ pH drop to between 5.9 and 5.5 0.51-0.75 c.c. of “ acid 
> + pH drop to between 5.4 and 5.0 0.76-1.00 c.c. of ae acid 
+++ pH drop to between 4.9 and 4.5 1.10-1.40 c.c. of oe acid 
++++ pH drop to between 4.4 and 3.0 1.41 and up 


able material from the oral environment, 
several studies are being conducted to 
determine whether the action of the bac- 
teria on the carbohydrates can be pre- 
vented or the acids resulting from their 
interaction can be neutralized or buffered 
before they attack the enamel. It appears 
from studies of and Fosdick’* 
that acid forms rapidly on the teeth fol- 
lowing the ingestion of sugar. These 
workers have reported that the height of 
the acid formation is reached within 
from ten to twenty minutes and that 
after about thirty minutes the reaction 
returns to the original. 

Oral Hygiene.—A study of the possi- 
bility of removing the carbohydrates 


They were tested at frequent intervals 
for caries activity and, at the conclusion 
of the study, which varied from six to 
twelve months, they were given another 
mouth examination. No caries developed 
in fourteen of the twenty during the test 
period. In three of the six who devel- 
oped cavities, the examiners considered 
the lesions so slight that they might have 
been missed on the first examination. In 
the three other cases, there was no ques- 
tion that lesions had developed, although 
none was large. Conclusions cannot be 
drawn from an uncontrolled study of 
such a small group. If a similar group 
had had all cavities filled and were then 
kept under observation for a like period 
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of time, but without the oral hygiene 
treatment, they might have shown a 
similar result. But this study does indi- 
cate the possibility of reducing caries 
activity by observance of careful oral 
hygiene soon after eating. The rationale 
of brushing the teeth immediately after 
eating for the prevention of dental caries 
rather than on arising and before retiring 
would seem sound. 

Mouth Rinses.—Several reports have 
been made in the last few years on the 
use of different chemical agents to check 
the action of acidogenic bacteria in the 


experiments. Others, as pointed out by 
Volker and Bibby,’* suggest the use of 
fluorine by various methods of local ap- 
plication to the teeth. The fluorine ion 
is toxic for the enzymes that produce 
phosphoric esters in the conversion of 
carbohydrates into acids. Because of this 
action, it is believed that fermentation 
in the mouth might be checked. 

In 1940, Stephan’® suggested the use 
of urea as a means of controlling caries. 
He showed that urea in the mouth could 
be converted quickly by the enzyme 
urease, which is usually present, to am- 


TaBLe 7.—SumMARY CorreELATION; ActTiIviry AND LABoRATORY TESTS 


Partial Agreement 


| 
| 


Complete 
Agreement Test Indicated Test Indicated || Disagreement 
More Activity Less Activity | 
Indi- Indi- || Indi- Indi- 
No. of| vid- No. of} vid- || | No. of} vid- No. of| vid- 
No. of| Indi- | uals || No. of| Indi- | uals || No. of} Indi- | uals |} No. of| Indi- | uals 
Tests | vid- | Per || Tests} vid- | Per || Tests} vid- | Per || Tests} vid- | Per 
uals Cent | uals | Cent uals | Cent | uals | Cent 
Lacto- | 
bacillus | 549 | 34 | 68 || 6 | 12 
test | | | 
dissolution} 442] 28 | 56 |} 192| 12 | 24 || 102; 7] 14 || 50 | 3] 6 
test 
Acid | 
formation | 183 | 22 473 | 29 | 58 3 | 6 113] 7 | 14 
test | 


plaque on the tooth surface. These are 
usually incorporated in mouth rinses. 
Hanke" has advocated a 1 :5,000 organic 
mercurial solution known as solution 58 
for controlling caries. It is reported to 
exert a marked inhibitory effect on the 
bacterial plaques, reducing or eliminat- 
ing acid formation on the tooth surface. 

Miller, Muntz and Bradel’® have re- 
ported their studies on a quarternary 
ammonium wetting and detergent com- 
pound known commercially as zephiran. 
It completely inhibited the production of 
acid in plaque material in their in vitro 


monium carbonate. This substance is 
alkaline and would act as a buffer or 
neutralizer for the acids of fermentation. 

Quinine-Carbamide Rinse. — Wach, 
O’Donnell and Hine’® reported, in Janu- 
ary 1942, on the effectiveness of a solu- 
tion of urea and quinine in preventing 
acid formation. This combination is ef- 
fective in several ways. The urea, or 
carbamide, as the synthetically prepared 
urea is termed, becomes an alkaline buf- 
fer by its conversion into ammonium 
carbonate. Quinine is well known for its 
ability to prevent lactic and butyric acid 
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production, and it is also known to pos- 
sess bactericidal power. Quinine is more 
effective in an alkaline medium (pH 7.4 
and above). Thus, the alkalinity result- 
ing from the conversion of the urea en- 
hances the bactericidal efficiency of the 
quinine. In vitro and clinical studies 
have been made on the action of this 
combination on the oral aciduric bac- 


the aciduric bacterial counts and in the 
ability of the saliva to convert glucose 
into acid was obtained according to the 


acid-formation test. 


After the rinse was 


discontinued, there was a tendency for 


return to their former levels. 
These studies indicate that it is possible 
to reduce the number of aciduric bac- 


_the bacteria and the acid formation to 


TABLE 8.—DEGREE OF Caries AcTIvITy DurRING Two-YEAR PERIOD As SHOWN BY 
CLINICAL EXAMINATIONS AND LABORATORY TESTS 


PATIENT CLINICAL LACTO- ENAMEL ACID PATIENT CLINICAL LACTO- ENAMEL ACID 
CARIES BACILLI DISSOLUTION FORMATION CARIES BACILLI DISSOLUTION FORMATION 
ACTIVITY COUNT TEST TEST ACTIVITY COUNT TEST 
+ ++ ++ +++ +++ 
H.M.L. 
++ ++ +++ L.L.L. ++ ++ ++ ++ 
| * +t ++ ++ Inactiv + 
++ 
E.P.B. Inactive| Inactive| Inactive| S.M.M. 
F.J.B. ++ + ++ +++ ++ +++ 
W.8.B. +++ +++ ++ +++ A.N.N. ++ ++ ++ ++ 
R.G.Be ‘Inactive! Inactive! ** R.D.w. | ** ++ +++ 
B.B.B. +? ++ +++ 5.A.P. ++ ++ ++ +++ 
++ 
A.B.B. M.M.P. | Inactive active Inactive 
M.C.C. + + + ++ R.R.R ++ ++ ++ ++ 
2. 2 
| Inactive) Ipactive| + J.R.R. | Inactive! Inactive Inactive} 
+ ++ ++ ++ ++ ++ ++4++ 
+ ++ D.S.S. ++ Inactive ++ 
++ ++ ++ L.$.5S ++ ++ +++ ++ 
¢ ¢ Inactive + Inactive 
6.6.6 y 444 +++ +++ +++ G.S.S. ++ ++ ++ +++ 
22 
+4 +4 ++ + R.S.S ++ +++ +++ 
HLE.G. ++ M.S.S. + nactive 
P.B.H +++ ++ + +++ H.A.S. + + +++ 
++ of C.L.S. Inactive + ++ 
+ +++ ++ ++ ++ + 444 
1k t+ ++ ++ ++ 7.3.W, ++ ++ + +++ 
++ ++ +++ +++ H.B.Z. ++ ++ ++ +444 


teria and on the fermentative power of 
the saliva. The results of these studies, 
which were conducted in our labora- 
tories, are reported in the article previ- 
ously mentioned. A consistent and, in 
most instances, a marked reduction in 


teria in the saliva and to alter the ability 
of the saliva to develop acid from glucose 
by the continued use of a mouth rinse 
such as quinine-carbamide. It is still too 
early to determine the effectiveness of 
these preparations on the clinical activity 
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of caries. Rinses will have to be effective 
in small concentration for a period of 
hours and, of course, they cannot have a 
toxic effect on the patient. 

Studies on the quinine-urea rinse and 
other preparations are being continued. 
The group of students in whom we have 
studied caries activity for two years is be- 
ing used as the nucleus of our subjects. 
I venture to predict that a number of 
such experiments will be reported in the 
future, but I wish to emphasize that, at 
the present time, such a method of gen- 
erally controlling caries is a possibility 
and not an accepted reality. 


CARIES ACTIVITY TESTS 


In recent years, a number of tests 
have been developed to indicate or meas- 
ure the activity of caries in a mouth at a 
given time. It is now generally accepted 
that one mouth examination, or even 
two if they are made within a few 
months of each other, will not reveal the 
true caries activity at the time of exam- 
ination. A mouth examination records 
previous caries activity. Open cavities 
may remain unchanged for some time 
and no new lesions develop, yet one ex- 
amination would, unquestionably, result 
in classification of such a case as active 
when in reality it is not. 

A simple, accurate and dependable 
activity test would be of assistance 
in both research and clinical practice. 
For instance, it would make possible 
a more accurate classification of the 
subjects under observation. Research 
workers would know that the material 
that they were collecting for chemical, 
bacterial, physical or other analyses was 
from cases that were actually caries ac- 
tive or inactive at the time of collection. 
Reliable tests would be of considerable 
value in studies on caries prevention and 
control. The efficiency or the effect of 
the therapy being studied could be de- 
termined in a relatively short time. It 
would not be necessary to wait for a year 
or more to see whether cavities devel- 
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oped. A dependable activity test would 
be helpful to the clinician in diagnosis 
and treatment planning. It would indi- 
cate what to do when there are small 
breaks in the enamel of the. proximal 
surfaces, in deep pits and other suspicious 
areas. If the test indicated that caries 
was inactive, it would not be necessary 
to intervene in these areas. They could 
be left alone, and thus sound tooth sub- 
stance be conserved without the mental 
uneasiness that now exists when such a 
policy is pursued. 
Method of Study of Activity Tests.— 
In the fall of 1939, a study of the ac- 
curacy and validity of several of the 
activity tests was started in our labora- 
tory. The entering dental students were 
used as the subjects of the investigation. 
They were selected because they could 
be kept under observation for approxi- 
mately four years, and a high degree of 
intelligent cooperation could be expected 
from them because of their interest in 
dentistry. The plan proposed for the 
study called for two careful mouth ex- 
aminations annually with complete full 
mouth roentgenograms, including bite- 
wing films, for each examination. A 
physical examination, including height, 
weight, blood and urine analyses and 
family and childhood history, was to be 
made of each student. Five different 
caries activity tests were to be applied to 
each member of the group. The tests 
were to be made simultaneously eight 
times each year, four each semester. 
Shortly after the school year began, the 
problem and the plan of procedure was 
explained to the entering class and their 
cooperation was invited. They readily 
accepted the invitation and have given 
excellent support to the study. The plan 
has been carried out essentially as pro- 
posed, and, in addition, salivary and 
dietary analyses have been made. Sixty- 
one students were in the starting group, 
but eleven of them have been lost ; most 
of them because of withdrawal from 
school. Two years of study has been 


} 

€ 
se 4] 
e 
as 

or i 
to 

le 
c- 

ON 

+ 

“4 

ive 

ive 

4 

i 

ty 
se 
se 

20 
of 
ty 


36 THE JOURNAL OF THE AMERICAN DENTAL ASSOCIATION 


completed with fifty students, and I am 
reporting at the present time on the cor- 
relation between the amount of dental 
caries that has developed clinically in 
their mouths, with the results of three of 
the five activity tests used. The tests that 
I wish to report upon are : 

First test : The count of the lactobacilli 
in saliva according to the technic used by 
Bunting and Jay, as developed by Had- 
ley.2° This method consists essentially of 
counting the number of colonies of lacto- 
bacilli that develop on the surface of a 
Kulp’s modified tomato-agar medium 
from 0.1 cc. of a 1:5 dilution of saliva, 
which is collected while the subject 
chews paraffin vigorously for three min- 
utes. 

Second test: Determination of the 
amount of powdered enamel that dis- 
solved in a saliva and glucose mixture 
upon incubation for four hours according 
to the method advanced by Fosdick and 
Hansen.”* 

Third test: The ability of the saliva to 
convert glucose to acid according to the 
studies of Wach.”* By this method, a 
3 cc. sample of saliva is incubated with 
0.4 cc. of a 1 per cent glucose solution. 
The reduction in the hydrogen-ion con- 
centration and the amount of acid 
formed during a four-hour incubation 
period is determined. 

Objective——The principal object of 
this study was to determine the ability of 
each of these tests to detect whether 
active caries was present. We desired to 
learn also whether the results of the tests 
could be correlated with the amount of 
activity occurring clinically during the 
study period ; that is, with the approxi- 
mate number of new lesions developed 
and the increase in size of existing 
lesions. In other words, we tried to de- 
termine whether the number of lacto- 
bacilli present or the amount of enamel 
dissolved or the amount of acid formed 
at the various testing times during the 
two-year period could be correlated with 
the number of cavities that developed. 


This was done by establishing arbitrary 
standards for each test and comparing 
them with an arbitrary standard devel- 
oped to measure clinical activity. 

Means of Appraising Results—The 
clinical activity of dental caries was de- 
termined by comparing the series of 
mouth examinations for each student. 
As nearly as possible, the same examiner 
was responsible for all the examinations 
of an individual student. The method 
of appraising the results is shown in 
Table 3. 

Those cases in which no new cavities 
developed and there was no gross in- 
crease in the extent of lesions or ques- 
tionable areas which were seen in the 
first examination, and which were 
checked subsequently for two years, were 
classed as caries inactive. Those in which 
one or two cavities developed during the 
two years, or that had a slight progres- 
sion in size of previous lesions, were 
classed as one plus. Those in which 
there was an increase of from three to 
five cavities or which showed a definite 
increase in the size of previous lesions, 
were Classified as two plus. Those that 
developed from six to ter’ were three plus, 
and any showing more than ten cavities 
were considered four plus active. 

We admit that this is an arbitrary 
classification, and that the examinations 
could not be entirely objective, but we 
believe that we have secured as accurate 
an appraisal of the actual clinical condi- 
tions as possible in this small group over 
the two-year period. 

Arbitrary standards also were set up to 
classify the results of the three activity 
tests. The lactobacillus counts were 
classified according to the standard indi- 
cated in Table 4, the enamel-dissolution 
tests were appraised as indicated in 
Table 5 and the acid-formation tests 
were classified as shown in Table 6. The 
counts represent the estimated number 
of lactobacilli in 1 cc. of saliva collected 
while the subject was chewing paraffin. 
The number of colonies that developed 


was used to classify the degree of caries 
activity. 

The amount of calcium in the saliva, 
sugar and powdered enamel mixture 
was determined after four hours’ incuba- 
tion and was compared with the amount 
of calcium present before incubation. 
The difference between the two deter- 
minations represents the amount of 
enamel dissolved during the four-hour 
incubation period, and the extent of dif- 
ference was used arbitrarily to indicate 
the degree of caries activity. 

The drop in the hydrogen-ion concen- 
tration and the total amount of titratable 
acid formed during a four-hour incuba- 
tion period of a saliva-glucose mixture 
was determined. The activity of the 
saliva was classified according to the ex- 
tent of the pH drop and the amount of 
acid formed. 

We recognized that if different numer- 
ical standards had been set up to assess 
the results, different correlations would 
have been obtained. The standard that 
seemed to give the most favorable cor- 
relation was selected. 

Results—Before showing the table of 
correlation between the clinical activity 
of caries and the averaged results of each 
type of test, it might be well to illustrate 
by scatter graphs the individual results of 
each test in a few of the subjects. I have 
selected for contrast the five cases that 
were the most active clinically and the 
four that were caries inactive during the 
two years. The first graph (Fig. 1) il- 
lustrates the results between the lacto- 
bacillus counts in these two groups. Each 
dot on the chart represents a single test. 
These dots on the left hand side of the 
individual lines represent the tests made 
during the first year of the study. Those 
on the right hand side represent those 
made the second year. The contrast be- 
tween the two groups in their individual 
counts is apparent. Most of the inactive 
cases gave no growth, as shown by the 
numerous dots along the abscissa. Those 
that were clinically active invariably 
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gave counts in the thousands. The con- 
trast is even more marked than the graph 
indicates because the graph has been ar- 
ranged on the basis of geometric pro- 
gression ; that is, each line from zero to 
100 represents a difference of twenty 
colonies; from 100-1,000, of 200 colo- 
nies; from 1,000-10,000, of 2,000 colo- 
nies, and so on up the scale to 10,000,000. 

This chart indicates the fallacy that 
might result from using one single test as 
an indication of caries activity. For in- 
stance, E.B., the first of the inactive 
cases, on three occasions gave counts of 
lactobacilli which would place it in the 
active group, although thirteen of the 
cultures were negative. The same varia- 
bility is true, but to a lesser extent, of the 
other inactive cases, but the majority of 
the tests place them in their actual clini- 
cal classification. Several tests should be 
made and the average or trend deter- 
mined before deciding whether an indi- 
vidual case is active according to this 
test. 

The second graph (Fig. 2) gives the 
results of each enamel dissolution test on 
the same students. It will be noted that 
the dots spread over a wide range. This 
may indicate that the test is an accurate 
measure of caries activity and that the 
actual caries activity in the mouth fluctu- 
ates considerably from time to time. 
These short interval fluctuations, of 
course, would not be apparent from 
mouth examination. The larger number 
of tests in the group which was clinically 
inactive fall in the inactive or one plus 
classification according to the arbitrary 
standards. This chart also indicates the 
inaccuracy which would result from ac- 
cepting any single test as an indication 
of caries activity. Here again, several 
tests must be made and the trend deter- 
mined. R. J., the third in the inactive 
group, appears to be more active than 
does F. H., the fourth in the other group, 
clinically a three plus active. It is difficult 
to account for this discrepancy. Perhaps 
if more samples had been taken from the 
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individuals, a more correct classification 
of them would have been obtained. 

We have not attempted to graph the 
results of the third test, that is the acid 
formation test, because the contrast was 
not so apparent and the inconsistencies 
were numerous. 

Correlations—The correlations _ be- 
tween the tests and the clinica! caries 
activity, shown in Table 7, is based on 
the average of all of the single test re- 
sults for each individual over the two- 
year period. The classification of the 
clinical evidence of caries activity is 
given in the first column. The averaged 
classification of the individual lacto- 
bacillus counts are shown in the second 
column, the enamel dissolution test in the 
third and the acid formation test in the 
fourth. We have considered that the 
test is in complete agreement with the 
clinical condition when they showed the 
same degree of activity according to the 
arbitrary standards ; for example, if each 
is represented by a one plus. Such a 
condition exists in the first individual, 
J. F. A., with the lactobacillus count and 
the enamel dissolution test. We have 
called the test in partial agreement if the 
trend of activity is the same, but the 
degree of activity varied; that is, a one 
plus active clinically, but a two plus 
active according to the test. The acid 
formation test in the case of J.A.F. is an 
example. Disagreement is recorded 
when the averaged classification indi- 
cated the opposite condition from the 
actual clinical development. The corre- 
lation of each type of test with the clin- 
ical caries activity is summarized in 
Table 8. 

Comment.—A total of 816 lactobacil- 
lus tests were made on fifty students. 
The results in thirty-four, or 68 per cent, 
of the individuals were in complete 
agreement; that is, both the averaged 
tests and the degree of clinical activity 
were the same. In six, or 12 per cent, the 
degree of activity of the test indicated 
that more caries should have developed 


than actually occurred ; whereas, in five, 
or 10 per cent, the test indicated less 
activity than developed. In all of these 
cases, that is in go per cent, the test cor- 
rectly indicated the trend of caries activ- 
ity. In only five cases, or 10 per cent, 
did the results of the test differ from the 
clinical developments. In all of those in 
disagreement, caries proved to be active 
by clinical examination, while the ma- 
jority of the lactobacillus counts made 
during the two years indicated that caries 
was not active. Perhaps caries was not 
active at the time the cultures were 
made. If more cultures had been made 
at other times during the two-year 
period, different correlations might have 
been obtained. 

The enamel-solubility tests numbered 
786. In twenty-eight, or 56 per cent, of 
the individuals, the tests were in com- 
plete agreement with the clinical activ- 
ity of caries. In twelve, or 24 per cent, 
the majority of the tests indicated that 
more clinical activity should have been 
present ; while in seven, or 14 per cent, 
the test predicted less activity than what 
actually occurred. However, in all of 
these cases, that is in 94 per cent, the 
test correctly indicated the trend of 
activity. In only three, or 6 per cent, 
was there disagreement between the 
clinical developments and the majority 
of the test results. In one of the cases of 
disagreement, caries proved to be active 
clinically, while the tests indicated in- 
activity. In two cases, caries was clin- 
ically inactive, whereas the tests indi- 
cated that there should have been activ- 
ity. Here again, if more tests had been 
made during the two-year interval, this 
disagreement might have been elim- 
inated. 

Acid-formation tests numbered 818. 
In eleven, or 22 per cent, of the indi- 
viduals, the tests and the clinical activity 
were in complete agreement. In twenty- 
nine, or 58 per cent, the tests indicated 
greater activity than occurred clinically 
during the two years; while in three, or 
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6 per cent, the test indicated less activity 
than was observed clinically. Thus, 
there was complete or partial agreement 
in 85 per cent of the cases according to 
this method of assessment. In seven, or 
14 per cent, of the cases, the tests and 
the clinical conditions were in disagree- 
ment. In two cases of these seven, caries 
was active clinically, while the majority 
of the tests indicated inactivity ; and in 
five cases, caries proved to be clinically 
inactive, whereas the test indicated 
activity. This test seems to overestimate 
caries activity according to the standard 
used to judge it. 

Conclusions on Activity Studies — 
From the two years of observation, it 
is concluded that 

1. The three tests employed were 
largely dependable as indicating that 
caries was at the time active or inactive 
in the mouths of those tested. 

2. The tests were not so accurate in 
indicating the degree or amount of 
activity in the mouth over a long range 
period, according to the arbitrary stand- 
ards. 

3. Results of single tests, such as single 
mouth examinations, cannot be accepted 
as an indication of caries activity. Sev- 
eral tests should be made and the trend 
determined, as there may be considerable 
fluctuation between individual tests. 

4. The fluctuation between single tests 
may be due to a day-to-day or week-to- 
week fluctuation in the factors in caries 
activity or to undetected variables in the 
collection of salivary samples. 
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RESULTS OF PARTIAL PULPECTOMY 


By Myron S. AisensBerc, D.D.S., Baltimore, Md. 


INCE 1933,’ many cases of exposed 
pulps of teeth with incompletely 
calcified root ends have been treated 

in an endeavor to retain the teeth in a 


REPORT OF CASES 


Case 1,.—Figure 1 shows before and after 
roentgenograms of an upper right central 
incisor. Figure 1, B shows a well-developed 


21/31 


9/19/36 


Fig.1.—Upper right central incisor before and after treatment. The completely calcified 


root end is seen in B. 


useful capacity. All those now being 
shown were treated alike, as previously’ 
described. Some of these teeth were ob- 
served over periods ranging from three 
and one-half to nine years. The final 
results in six teeth are presented. Two of 
the six teeth were extracted for micro- 
scopic study. Roentgenographic studies 
of the remaining four teeth are shown. 


From the Department of Oral Pathology, 
Baltimore College of Dental Surgery, Dental 
School, University of Maryland. 

1. AISENBERG, M. S.: Partial Pulpectomy: 
Rational Treatment for Exposed Pulps of 
Teeth with Incompletely Calcified Root 
Ends. J.A.D.A., 20:61, January 1933. 
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Fig. 2—Low-power photomicrograph of 
dentin bridge shown in Figure 1, B. D, dentin. 
P, pulp with functioning odontoblasts. 
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Fig. 4.—Upper left central incisor before and after treatment. The completely calcified root 


end is shown in B. 


Fig. 3.—Low-power photomicrograph of 
apex shown in Figure 1, B. N, nerve trunk. 
Sc, secondary cementum. 


Fig. 5.—Low-power photomicrograph of 
dentin bridge shown in Figure 4, B. P, ne- 
crotic pulp. D, dentin bridge containing some 
dentin fragments, DP. D, dentin of good struc- 
ture and thicker than that in region of dentin 
fragments. 


Fig. 6.—Low-power photomicrograph of 
apex in Figure 4, B. P, necrotic pulp. SC, 
secondary cementum. 


bridge of dentin between the restorative 
material and the pulp stump. Figure 2 is a 
high power magnification of the bridge of 
dentin, D, and the pulp stump, P. In this in- 
stance, the new dentin is similar to primary 
dentin. 

well-defined odontoblastic’ layer’ is 
present, showing the éxcellent reparative 
power of the dental pulp when given the 
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opportunity. Success in this case is attributed 
to a sterile technic, the lack of strong anti- 
septics and the use of a mildly irritating 
paste of zinc oxide and eugenol. It is evident 


Fig. 7.—Upper left central incisor before 
and after treatment. Complete calcification of 
the root end is evident at B. 


nification of the apical portion of the root. 
Normal calcification occurred here. Nerve 
fibers can be seen at N. Repair of resorbed 
areas with secondary cementum can be seen 
at SC. These areas of resorption are prob- 
ably due to traumatic stimuli, as the tooth 
finally assumed a functional position in the 
arch. 

Case 2.—Figure 4 shows roentgenograms, 
before and after treatment, of an upper left 
central incisor. Contact with the patient was 
lost until he returned with an aching tooth. 
The case is presented only to show that com- 
plete calcification of the root took place. 
After the crown was fractured a second time, 
the restorative material, together with part 
of the dentin bridge, was lost, pulpal infec- 
tion resulting. In Figure 5, the dentin bridge, 
D, and the necrotic pulp, P, are evident. It 
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Fig. 8.—Lower left second molar before and after treatment. The pulp chamber and the 


canals have been obliterated in B. 


Fig. 9.—A, before, and B, after treatment of two central incisors. There is complete calcifi- 


cation of the root ends (B). 


that this paste does not destroy the pulp 


is apparent that the dentin bridge can be 


stump and that normal dentin can be formed _ built without the need of stimulation by den- 


adjacent to it. Figure 3 is a low-power mag- 


tin particles, seen at DP. Figure 6 is a low- 
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power magnification of the root of the same 
tooth. At P can be seen the necrotic pulp. 
We can also see the secondary cementum SC, 
resulting probably from continued eruption 
of the tooth following the second fracture. 
Case 3.—Figure 7 is a before and after 
roentgenogram of another upper left central 
incisor. In the roentgenogram, B, the com- 
plete calcification of the root end is evident. 
Case 4.—Figure 8 shows a before and after 
roentgenogram of a lower left second molar 
in which an exposure was made after 
excavation of carious dentin. Almost nine 
years later (roentgenogram B), this tooth 
shows complete calcification of the roots 


with obliteration of the canals, probably a 
continuation of the dentin bridge. 

Case 5.—Figure g shows a before and 
after roentgenogram of two upper central in- 
cisors. After almost three and one-half years, 
(B) complete calcification of the root ends 
occurred, 

In this series of cases, we can conclude 
that complete calcification of the root end 
occurs in between three and four years. 
Jacket crown preparations can be safely 
made after five years. Excellent dentin 
bridges can be built under zinc oxide and 
eugenol paste. Dentin particles are not es- 
sential to initiate dentin formation. . 


REMOVAL OF THE ANTERIOR MAXILLARY 
ALVEOLAR PROCESS FROM FIRST BICUSPID 


By Martin J. Cook, D.D.S., Gloucester City, N. J. 


REPORT OF CASE 
History—A girl, aged 18, presented ex- 
treme prominence of the anterior teeth and 
maxillae, the overstimulation and overdevel- 


opment of the maxillae, with marked pro- 
trusion in profile, seeming to have origin in 
the manner of her birth. She was one of 
twins born two months prematurely and 


Fig. 1.—Appearance of patient before operation. 
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delivery was by instruments. The babies 
weighed approximately 2? pounds each at 
birth. Both had disfigurements of the face. 
The twin died at the age of 3 owing to pres- 
sure on the brain. The patient gradually 
outgrew her disfigurement. 


Prosthesis —August 18, a hydrocolloid im- 
pression was taken of the upper jaw and, 
August 23, an acrylic partial denture was 
inserted. This has been worn with comfort 
and efficiency. 

Results—There is marked improvement 


Fig. 2.—Appearance of patient after operation. 


Operation—July 18, 1941, all the maxil- 
lary teeth with the exception of the second 
bicuspids and the molars were extracted and 
an alveolectomy was performed from first 
bicuspid to first bicuspid. The patient was 
instructed to massage the upper lip down- 
ward as the lip curled upward. 


in facial contour and expression, the patient 
now being so “photogenic” that she has been 
offered a position as a model. 

Her outlook on life has become changed. 
She manifests much greater self-confidence 
and is especially optimistic in regard to the 
future. 
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SYSTEMIC AND LOCAL FACTORS IN PERIODONTIC 


PROBLEMS OF THE CHILD’S MOUTH 


By Joun C. Braver,* D.D.S., M.Sc., Iowa City, Iowa 


ERIODONTOLOGY today _in- 
Prices a consideration of all the basic 
sciences in prevention and _ treat- 
ment. A periodontist or a general prac- 
titioner interested in the many problems 
associated with the oral tissues must be 
familiar with the principles of biology 
and physiology. The dentist must be the 
guardian of the soft and hard structures 
of the oral cavity and must recognize 
incipient lesions,;to be of greatest service 
to his patients. Not only may the condi- 
tion of the oral cavity, with its many 
potential infections, affect the vital 
organs of the body, but systemic defi- 
ciencies and diseases also may affect the 
soft and hard structures of the mouth. 
The progressive general practitioner 
encourages the child at 3 years, and at 
all subsequent age levels, to make rou- 
tine visits to the dental office. The den- 
tist assumes the responsibility for direct- 
ing the dental health and dental pattern 
of the child to adulthood. A complete 
dental examination is made at least every 
six months and, in many instances, every 
three to four months. The problems 
associated with growth and development, 
disease and environment as well as nutri- 
tion are all factors in diagnosis and treat- 
ment. Consultation with the physician 
should not be the exception, but the rule, 
when any question arises as to systemic 
origin or involvement. 
This paper will deal principally with 
deficiency diseases, some metabolic dis- 
*Head of the Department of Preventive 
Dentistry and Pedodontics, State University of 
Iowa College of Dentistry. 
Read before the Section on Periodontia at 


the Seventy-Eighth Annual Midwinter Meet- 
ing of the Chicago Dental Society, February 


25, 1942. 
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turbances as associated with nutrition 
and certain endocrine dysfunctions, as 
well as local disturbances, in the child 
patient. 


NUTRITIONAL DEFICIENCIES 

The nation at large is becoming more 
and more conscious of nutrition because 
of the emphasis now being placed on the 
subject by the committees for national 
defense. In virtually every community, 
classes on nutrition have been organ- 
ized, and, without doubt, much good will 
come from such instruction. Americans 
have not been greatiy interested in 
health, and the economic resources of 
the individual family have had little to 
do with the selection of foods. It is 
known that the families with a steady 
above-average income have not selected 
a better dietary than some families with 
less income. 

Growth and development of -the soft 
and hard tissues are impaired unless a 
well balanced and adequate nutritional 
program is followed.‘ The teeth, the 
alveolar bones and the periodontal soft 
tissues are no exception when deficiency 
occurs. The type of deficiency and 
when it occurs does, however, make a 
marked difference. To change the orig- 
inal shape and form of a given tooth, the 
deficiency must take place during the 
histodifferentiation stage.’* This is not 
true in hypoplasia of the enamel, since 
anything that disturbs the function of 
the ameloblasts during the event of ap- 
position can create such a pattern. 

A girl aged 7 with severe hypoplasia of 
the deciduous and permanent teeth is shown 
in Figure 1. The case had been diagnosed 
as malnutrition two years previously. The 
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patient apparently had had sufficient milk, 
but she had had few vegetables, little meat 
and no orange juice or cod-liver oil. The 
‘ Wassermann reaction was negative, and the 
blood and urine analyses showed nothing 
unusual. There was no history of fever or 
any disease previous to 3 years of age. The 
extreme hypoplasia of the posterior decidu- 
ous teeth, the deciduous cuspids and the 
permanent teeth no doubt developed after 
birth, as the result of a severe nutritional or 
metabolic disturbance. 

A boy aged 7 years and 10 months (Fig. 
2) can be classified as having neonatal 
enamel hypoplasia of the deciduous denti- 
tion. This boy, a twin, was delivered at 
term by caesarean section. His weight at 
birth was 44 pounds. He was breast-fed 


Fig. 1.—Girl, aged 7 years, with severe 
hypoplasia of deciduous and permanent teeth. 
This deficiency in the enamel development no 
doubt took place after birth as the result of 
a severe nutritional or metabolic disturbance. 


part of the time for seven months in addi- 
tion to bottle feeding. At the age of 11 
months, the twins had pneumonia. No 
doubt the hypoplasia developed shortly 
after birth, since the incisal half of the de- 
ciduous central incisors is not involved. The 
crowns df the posterior deciduous molars 
also present some evidence of dystrophy. In 
general, the calcification of the posterior 
deciduous teeth, according to Schour and 
Massler, takes place after birth. This boy 
had a large number of cavities, but the 
periodontal structures were average. He 
was retarded approximately a year in erup- 
tion, and six months in calcification. 
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General hyperemia and hypertrophy 
of the gingivae are many times associated 
with the anemias and the deficiency dis- 
eases. 


Such evidence is presented in a case of a 
boy aged 15 (Fig. 3), who kad a marked 
gingivitis and a coated tongue. He came 
to the hospital with a history of vomiting 
(non-projectile) for a month, and he was 
able to tolerate little food. He had a bowel 
movement every second or third day. He 
had never taken cod-liver oil or fruit juices. 
However, he drank 2 to 3 glasses of milk a 
day. The red blood cell count was low, and 
he was given two transfusions to combat 
anemia. The Wassermann reaction was 
negative. The diagnosis was avitaminosis. 


Acute scurvy, the result of vitamin-C 
deficiency, is generally seen in children 


Fig. 2.—Neonatal hypoplasia in deciduous 
dentition in boy aged 7 years and 10 months. 


under 2 years of age, since, after this 
time, the average child receives more of 
a mixed diet and is less likely to have 
this deficiency.’ It involves primarily 
the ends of bones, especially where 
growth is rapid. Calcification takes 
place in a normal manner, but osteo- 
blastic bone formation is inhibited. One 
of the most characteristic lesions, sub- 
periosteal hemorrhage, appears late in 
the course of the disease, and probably 
is the result of degenerative changes and 
weakness of the vessel walls (increased 
capillary permeability). Epiphyseal sep- 
aration also appears late in the course of 
the disease. In the majority of cases 
with clinical manifestations, there is pain 
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in the limbs and gingival hemorrhages. 
In about 5 per cent of the cases, these 
are the first observed symptoms, but 
generally they are not seen until the 
more advanced stages of the disease. 
When the oral manifestations are well 
developed, there is a deep bluish purple 
spongy swelling of the mucous mem- 
brane."? I have seen three cases of acute 
scurvy this past year in children under 
2 years. In each of these cases, the long 
bones showed definite subperiosteal 
hemorrhage, and the other clinical 
symptoms were positive. Only one of 
these children had the oral lesions re- 
ferred to by Griffith. The usual treat- 
ment is to give the child several ounces 
of orange or tomato juice or to admin- 


Fig. 3.—General hyperemia and _hyper- 
trophy of gingivae in boy aged 15 years. The 
diagnosis was avitaminosis. 


ister ascorbic acid, or both, in addition 
to the other required foods. The three 
patients herein referred to received both 
orange juice and ascorbic acid (100 mg. 
a day) and each made a rapid, unevent- 
ful recovery. 


A boy aged 13 developed a noma after 
tonsillectomy. The posterior pharyngeal 
wall and half of the tongue and all of the 
soft palate showed a gangrenous stomatitis. 
The patient was seen May 16, 1941. It was 
thought that an underlying cause of his post- 
operative difficulty was scurvy. He was given 
75 mg. of vitamin C daily plus chlorozone 
irrigation (mouth wash) with a 10 per cent 
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application of chromic acid and sulfathiazole. 
Two weeks later, May 30, the tissues were 
normal except for a small patch on the soft 
palate that appeared to be a petechial hemor- 
rhage. 


The periodontist is also interested in 
calcification problems as related to 
rickets. 


Figure 4 shows a girl, now aged 10 years 
and 1 month, with active latent rickets. The 
onset of the disease was at about 14 months 
of age. At age 4, in 1936, the patient had 
fourteen dental carious areas, and in Decem- 
ber 1941, at age 10, she had twenty-two 
cavities, eleven of which were in permanent 
teeth. She also had white decalcification 
areas about the gingival thirds of the teeth, 
indicating rapid progress of dental caries. 
The blood chemistry tests, April 1936, 
showed: calcium, 10.5 mg.; phosphorus, 1.37 
mg.; phosphatase, 24.2, and cholesterol, 179 
mg. The patient was seen at regular inter- 
vals by the pediatric staff at the State Uni- 
versity of Iowa Children’s Hospital, and 
varying doses of vitamin D, from 3,000 to 
6,000 units, were given from April 1936 to 
January 1939. The blood chemistry test at 
the latter time revealed: calcium, 10.4 mg.; 
phosphorus, 2.5 mg., and phosphatase, 39.3. 
The phosphorus was low and the phospha- 
tase high. The girl was definitely stunted in 
growth. It was believed that there was no 
parathyroid dysfunction, because, in hyper- 
parathyroid activity, one would expect a high 
blood calcium and a low phosphorus with 
an increase in urine, which the patient did 
not have. She was given 25,000 units of 
vitamin D in crystalline form. This dosage 
seemed to decrease the appetite. The girl 
was seen at regular intervals, and a recheck 
of the blood January 13, 1942, showed: 
calcium, 10.3 mg.; phosphorus, 3.7 mg.; 
phosphatase, 28.5. 

A reviewing of the medical history and 
the roentgenograms (Fig. 4) indicate that 
the patient has consistently had a low blood 
phosphorus, which did not permit the heal- 
ing of rickets. It further tends to show the 
variance in the need of vitamin D. The 
prophylactic dose of vitamin D accepted by 
the Committee on Foods and Nutrition of 
the National Research Council® is from 400 
to 800 U.S.P. units, yet this patient received 
up to 25,000 units of vitamin D without a 
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rise in the phosphorus level to the accepted 
norm of 4.5 to 6.0 mg. per hundred cubic 
centimeters of blood. It is of further inter- 
est to note that the tooth calcification age is 
that of an average 10-year-old child, while 
the eruption age is that of a 9-year-old child. 
The general bone pattern of the alveolar 
arches may be considered average. 

Another case of resistant rickets (Fig. 5) 
almost parallels the one shown in Figure 4. 
The patient, a boy, weighed 9 pounds at 
birth. He was born with a deformity of the 
legs, feet and head. The first osteotomy 
was performed at 2 years of age. The blood 
chemistry test at this time revealed: hemo- 
globin, 12.5 gm.; red cells, 3,900,000; white 
cells, 11,700; calcium, 10.4 mg.; phosphorus, 
2.2 mg.; phosphatase, 28.6. The patient is 
now 7 years of age. He has had varying 


Fig. 4.—Active latent rickets present since 
month. The tooth calcification age is that of 
tion age is only 9 years. 


doses of vitamin D in crystalline form up to 
180,000 USP units. The blood phosphorus 
has been up to an acceptable norm, but read- 
ily drops to the low level. There has been 
a relatively high level of calcium from the 
large doses of vitamin D as was noted Au- 
gust 4, 1941. At that time, the following 
readings were recorded: calcium, 18.5 mg.; 
phosphorus, 2.8 mg.; phosphatase, 6.4. The 
urine, at this time, contained a heavy pre- 
cipitate of calcium. 

This case is presented primarily to 
show the multiple problems in medical 
management and tlhe necessity for con- 
sultation with a physician who under- 
stands metabolism. Metabolic efficiency 


varies considerably in different individ- 
uals even in the same family. The tables 
on growth, development, eruption and 
calcification of the teeth are all a con- 
sideration of the average patient. Diets 
commonly prescribed by leading nutri- 
tionists are based on the average indi- 
vidual, allowing for an appreciable 
difference in metabolic efficiency. In this 
particular instance, the average diet is 
not sufficient, since large doses of vita- 
min D are required. Clinically, from 
the dental point of view, the alveolar 
arches were not developing laterally 
sufficiently to allow the eruption of the 
permanent teeth. A cyst that developed 
about the lower left unerupted lateral 


age of 14 months, in girl aged 10 years and 1 
an average patient aged 10 years, but the erup- 


crown necessitated surgical treatment. 
Then, too, the lower first deciduous 
molars are in all probability in a state of 
ankylosis, since they are being gradually 
submerged. Tooth calcification and 
alveolar bone age are within the range 
of average. The gingival soft tissues are 
essentially normal. It is interesting to 
note that, in this patient, there were no 
cavities in the upper teeth, and, in the 
lower arch, there were only four rela- 
tively small carious areas. 

Closely associated with the nutritional 
deficiency diseases and metabolic prob- 
lems are the endocrine disturbances, 
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which also materially alter and affect the 
dental pattern. 


ENDOCRINE DEFICIENCIES 


Probably the most common defi- 
ciencies of the endocrine glands are 
those associated with the pituitary, thy- 
roid and pancreas. 

Figure 6 shows a girl aged 12 who was 
admitted to the Children’s Hospital July 
1940, with a complaint of hypopituitarism 
and a secondary hypothyroidism. The history 
revealed that the patient first walked at 18 
months and had her first tooth at 10 months. 
She had been receiving pituitary treatment 
for the past year and had grown 13 inches. 


Fig. 5.—Active latent rickets in boy aged 
7 years whose blood phosphorus had been low 
intermittently for number of years. There 
was impaired growth and development of the 
dental arches and considerable difficulty in 
eruption of the permanent central and lateral 
incisors. The gingival soft tissues were normal. 


The physical and mental age, on entrance 
to the hospital, were equal to that of a 5- 
year-old child. The skin of the abdomen 
was coarse and dry, with a paper-like con- 
sistency, and the lips were thick. The bone 
age, according to Todd’s index,!® was 2 
years and 9 months. The patient was seen 
again May 9g, 1941, at which time the con- 
dition was diagnosed as hypothyroid with a 
basal metabolism of minus 18 per cent. 
Thyroid extract was prescribed by the 
physician, and May 12, 1941, the basal 


metabolism rate was plus 14 per cent, Cal- 
cium was 10.2 mg.; phosphorus, 6.3 mg.; 
phosphatase, 13.4, and cholesterol, 294 mg. 
The bone age, in June 1941, was estimated 
according to Todd as 4 years and 3 months, 
showing a very definite increase. 

This patient at 12 years of age was only 
6 years of age according to Todd’s index in 
consideration of tooth eruption, and approxi- 
mately 74 years of age from the point of 
view of tooth calcification. (Fig. 7.) Thirteen 
deciduous teeth remained in the dental 


Fig. 6.—Girl aged 12 years with hypo- 
pituitarism and secondary hypothyroidism. 
The bone age was recorded as 2 years and 9 
months. The tooth eruption age is equivalent 
to that of a 6-year-old child, and the tooth 
calcification was equal to that of a child 73 
years of age. 


arches and only three permanent teeth were 
in the process of eruption. 


There is no doubt that this is an ex- 
treme condition, and I concur in the 
opinion of Schour."’ 

That the endocrines may play a réle in 
malocclusion need not be questioned, but 
such incidence is low. The employment cf 
endocrine therapy in dentistry is scientifi- 
cally unsound. It is reasonable to suppose 
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that if a given malocclusion is the result of 
an endocrine disturbance, the treatment indi- 
cated is one that will attack the original 
endocrine disorder. 

Most dentists would be suspicious of 
such extremely late retention of the de- 
ciduous teeth and would direct such a 
case into the proper medical channel. 
The question may arise as to when a 
dental practitioner should become sus- 
picious of late retention of deciduous 
teeth. There is no one answer to this 
all-important problem. A_ roentgeno- 
gram will be of great assistance in any 
diagnosis and will be essential in many 
instances. 


Fig. 7.—Roentgenogram of patient in Fig- 
ure 6. This permits a partial analysis of the 
tooth eruption and calcification age. 


Another hypothyroid case is presented 
in Figure 8. 

The patient was admitted to the hospital 
at the age of g years, in 1933. The general 
entrance complaints were anemia, malnutri- 
tion and puffiness of the face. The blood 
Wassermann and Kahn reactions were nega- 
tive. The case was diagnosed at that time 
as a possible chronic infection of the nasal 
sinuses and possible hypothyroidism, which 
was later ruled out. The height was 47 
inches; weight, 50 pounds. 

The patient was again seen at the hos- 
pital at the age of 16, September 17, 1940. 
She had gained 14 pounds during the last 


seven years, and the height had increased 1 
inch. The local physician had given a 
course of thyroid treatment for three to four 
months. The patient now had a protuber- 
ance of the abdomen, puffiness of the face 
and icthyosis. The hair of the scalp was 
coarse and there was no pubic hair. There 
were four permanent incisor teeth, as well 
as six deciduous teeth in the upper arch 
(Fig. 8). According to the roentgenographic 
interpretations, the tooth calcification age 
was between 12 and 13 years, and the erup- 
tion age was approximately 9} to 10 years. 
An extreme open bite was noted, and the only 
available occlusal contact was on the first 
permanent molars. The basal metabolism 


Fig. 8.—Girl aged 16 years with hypothy- 
roidism (September 17, 1940). The tooth 
eruption age was from 94 to 10 years, and 
tooth calcification age from 12 to 13 years. 
There was extreme open bite. The bone age, 
according to Todd, was 7 years and 3 months. 
The basal metabolism rate was minus 34 per 
cent. 


rate was a minus 34 per cent, and the cho- 
lesterol value was 341 mg. per hundred 
cubic centimeters. The bone age, according 
to Todd, was 7 years and 3 months. Thy- 
roid extract was prescribed, 1 grain four 
times a day beginning September 17, 1940. 

The patient returned to the hospital Jan- 
uary II, 1941, having been at home and 
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treated with thyroid extract for about four 
months. The bone age was now listed as 9 
years and g months, and the basal metab- 
olism rate as plus 10 per cent. Figure 9 
illustrates the closure of the open bite, 
which no doubt took place because of the 
eruption of the central incisor teeth and 
some development in the anterior maxillary 
segment. 

The patient was again seen April 16, when 
her height was 514 inches and weight 65 
pounds; i.e., she had grown 34 inches during 
the past seven months, while her weight had 
increased only 1 pound. The basal metab- 
olism rate was recorded as plus 18 per cent, 
and the cholesterol reading was 181 mg. 


Fig. 9.—Case shown in Figure 8, four 
months later (January 11, 1941). The patient 
had received 1 grain of thyroid extract four 
times a day. The bite is almost closed. The 
bone age was now g years and g months, and 
the basal metabolism plus 10 per cent. 


The bone age was approximately 10 years. 
During this interval, the lower bicuspid 
teeth have erupted, and the upper bicuspids 
will no doubt erupt soon (Fig. 10). 
Diabetes mellitus is also considered an 
endocrine deficiency disease and is not 
limited to any particular age or social 
group. This fairly common disease is 
the result of an insufficient output of 
insulin from the islands of Langerhans 


in the pancreas. Insulin is concerned 
primarily with the metabolism of sugar, 
and, with such a deficiency, there is an 
increase in the concentration of sugar in 
the blood and in the urine. The general 
symptoms that may be recognized by the 
dentist are: frequency of urination, .in- 
creased thirst, increased appetite, de- 
creased weight and a dry skin. The 
breath of an uncontrolled diabetic pa- 
tient may have a fruity odor. In some 
instances, the disease is not recognized 
until the stage of coma. However, this 
is generally not true. Occasionally, a 
child with previously unrecognized 
diabetes may have an injury that will 
not heal. Miller’® says that dental in- 
fection has been known to have been the 
exciting cause in the precipitation of the 
disease. Therefore, it is advised that no 
extractions or dental surgical measures 
be attempted until the patient is under 
medical control of the disease. Some- 
times, it is difficult to get adequate 
metabolic control of the patient who still 
harbors infection. In the controlled dia- 
betic patient, there is little if any differ- 
ence in the healing power of a wound, 
and there is no hesitancy on the part of 
our staff to remove teeth or perform any 
necessary dental surgical operations. 

Many and varied opinions have been 
expressed about the effect of diabetes 
mellitus upon the oral structures of chil- 
dren. Sheppard*® reported a group of 
ten diabetic children in which only one 
had almost complete loss of alveolar 
bone. Bonheim? states, “It appears to be 
proven that there is no close connection 
between diabetes and periodontoclasia.” 
Cahn,° of Columbia University, says, “I 
do not believe that there are such spe- 
cific disease entities as, for example, dia- 
betic gingivitis or pyorrhea, and preg- 
nancy gingivitis. There are thousands 
of diabetics who never develop pyor- 
rhea.” 

An opposite opinion is expressed by 
Schour,’® who says, “The association of 
pyorrhea with diabetes is generally ac- 
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cepted.” Ersner,® in referring to a study 
of sixty patients, indicates that 95 per 
cent had pyorrhea and caries, and that 
pyorrhea is more prevalent in diabetes 
than in any other systemic disease. Rut- 
ledge** indicated that 80 per cent of the 
twenty patients observed had definite 
symptoms of gingivitis, marginal vertical 
and horizontal atrophy, and marginal 
widening of the periodontal membrane 
space. 

It would indeed be interesting to know 
the relative state of diabetic control of 
the patients who have been observed by 
the various writers. Questions would 
also arise as to the time of onset of the 
disease and when adequate control was 
attained and maintained. An_ initial 
roentgenographic reading of the alveolar 


alveolar bone or gradual resorption. 

Such a study® was conducted at the 
State University of Iowa Children’s 
Hospital, including 188 patients varying 
in age from 15 months to 16 years. Some 
of the patients had been under routine 
observation several times a year for a 
period of from twelve to fifteen years. 
The average period of observation for 
the entire group was four and seven- 
tenths years. Fifty-five per cent of this 
entire group of children had poor oral 
hygiene, while only 28 per cent had 
normal, well-defined gum margins with- 
out some degree of gingivitis. Approx- 
imately one-third of these patients had 
varying degrees of calculus in the mouth 
at the time of the initial examination. 
Only 7 per cent of the group never 


Fig. 10.—Roentgenographic survey of case illustrated in Figures 8 and 9 (April 18, 1941), 
seven months after beginning routine thyroid treatment. The lower bicuspids have completely 
erupted and the other permanent teeth will soon erupt, after extraction of the remaining 


primary teeth. 


bone has little significance unless a re- 
liable medical case history is available. 
Then, too, home controlled and institu- 
tion controlled patients may present 
entirely different problems. The type of 
diet, whether high fat or high carbo- 
hydrate, also might make a difference in 
management. It would be of further in- 
terest and significance to determine how 
the above-mentioned writers interpret 
roentgenograms during the transition 
period and mixed dentition areas of the 
growing patient. Probably of greater 
import is a study ‘of serial roentgeno- 
grams of diabetic patients for a period 
of years, determining the stability of the 


developed calculus during the period of 
observation. Eighteen per cent of the 
patients developed caiculus within a 
period of three months when placed on 
the hospital nutritional and insulin regi- 
men. One-fourth of the patients were 
on a diabetic controlled regimen for a 
year or more before any deposits of cal- 
culus were found in the mouth. The 
presence and absence of calculus was 
intermittent during the period of obser- 
vation. There is no doubt that, in some 
patients, calculus formation may be in- 
fluenced by poor diabetic control. In a 
state of ketosis, the result of poor nutri- 
tion or poor insulin management, there 
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is a mobilization of calcium from the 
long bone trabecula, including alveolar 
bones, with resultant bone destruction. 
Such mouths invariably have large de- 
posits of calculus about the teeth, with 
tissue inflammation and pyorrhea. 

A typical patient is illustrated in Figure 
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in 1939 present no doubt as to the probable 
outcome of this dentition. The onset of 
diabetes mellitus was at 3 years of age, and 
the patient was first admitted to the hospital 
at the age of 11. In this particular instance, 
there was a management vroblem, and co- 


operation was entirely lacking. 


Fig. 11.—Roentgenograms from case of diabetes under poor insulin and nutritional control 
in a boy, at age 13 (1935) and at age 17 (1939) ; showing progressive alveolar bone destruc- 


tion during this interval. 


11, in which there is roentgenographic evi- 
dence of the initial loss of bone in a poorly 
controlled diabetic at the age of 13 (1935). 
Subsequent roentgenograms at the age of 17 


It must be conceded, however, that the 
presence or absence of calculus does not 
necessarily mean that the patient is in a 
poor state of diabetic control. The fact 
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that the majority of the patients under 
good control do have calculus and that 
such calculus persists many times for a 
period of years is evidence that it is not 
a pathologic condition. Further, addi- 
tional evidence is afforded in the fact 
that patients under good control do not 
have any alveolar bone destruction when 
observed for a period of years. Only 25 
per cent of the 188 diabetic patients at 
the hospital showed moderate to severe 
resorption of the supporting bone struc- 
tures. The resorption takes place in the 
deciduous dentition as well as in the 
permanent dentition in those children in 
whom the disease is net under control 
or has inadequate supervision. Figure 
12 illustrates the case of a boy aged 7 
years and 7 months who showed con- 
siderable bone resorption in the maxil- 
lary and mandibular alveolar arches. He 


Fig. 12.—Considerable bone destruction due 
to poor diabetic management in boy aged 7 
years and 7 months. 


is a new patient and came in with a 
history of frequent urination, loss of 
weight, increased appetite and increased 
thirst. 

In determining the cause for such bone 
destruction in diabetic patients, Rut- 
ledge™* refers to the work of Gescheff, 
who has made a histologic study of six 
cases of diabetes and concludes that, in 
five of the six cases, round-cell infiltra- 
tion in the subepithelial connective tissue 
took place, with an abundance of fatty 
deposits. He stated that these fatty in- 
filtrations in the inflamed parodontal 
tissue were the result of diabetic lipemia, 
which lowers the resistance and decreases 
the healing tendency of parodontal 
lesions. While the work of Gescheff 
presents evidence of such an etiology in 


the case that she analyzed and reviewed 
at that time, it does not mean that 
diabetic cases are managed in a similar 
manner today. It is agreed that diabetics 
under poor or no nutritional and insulin 
control do have a definite tendency 
toward bone destruction and soft tissue 
breakdown. However, this is not true of 
the majority of the patients under a 
good regimen. The nutritional intake in 
the patients at the Children’s Hospital 
was changed several years ago from high 
fat to high carbohydrate, thereby obtain- 
ing caloric values. A study of more than 
a hundred diabetic cases to determine 
the relative cholesterol values in their 
relationship to the alveolar bone pattern 
is now under progress. 


CONGENITAL SYPHILIS 


A study‘ of thirty-eight patients with 
congenital syphilis was made this past 
year in which the age level ranged from 
g months to 17 years. The principal 
objective of this study was to determine 
the relative incidence of dental stigma 
associated with syphilis in both the de- 
ciduous and the permanent dentition. 

It was noted that the periodontal 
structures frequently showed an adverse 
result of syphilitic treatment. The chil- 
dren in this study received arsphenamine, 
bismuth, salicylate and mercury with 
chalk in the course of their treatment. 
Only fifteen of the thirty-eight patients 
had a normal gingival condition as re- 
vealed by the dental examinations. There 
is little doubt that some of the abnormal- 
ities found were unrelated to treatment, 
as were some instances of hyperemia. 
Forty-seven per cent of the group had 
marked hyperemia of the gingival tissues. 
Three patients had pyorrhea with re- 
sultant bone destruction. It is common 
knowledge that the untreated or poorly 
controlled syphilitic cases do, in many 
instances, show a lower resistance to 
infection than the normal. 

Figure 13 shows a girl aged 13 years who 
had typical hutchinsonian central incisors in 
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the upper arch. The lower central incisors 
were tapered, as were the upper. The cus- 
pids were definitely smaller and somewhat 
tapered, which is not common in the con- 
genitally syphilitic. Another stigma is the 
mulberry molar, which may be found in -ap- 
proximately 37 per cent of the children af- 
fected with syphilis.‘ The gingival struc- 
tures in this case were definitely hyperemic 
and hypertrophied. 

Although the incidence of syphilis is 
probably less than 1 per cent in expectant 
mothers, congenital syphilis does present 
an important problem in public health. 
Slightly more than 60 per cent of con- 
genitally syphilitic children have one or 
more dental stigmata. The roentgeno- 
gram may reveal a “screwdriver” or 
hutchinsonian permanent central incisor 
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epithelial tissue and that an unusual 
layer of well-keratinized tissue lined the 
outer surface. He further states that the 
surface: of the epithelium consisted of 
an unusually thick layer of hornified cells 
without nuclei and that this accounted 
for the high resistance of this hyper- 
trophied tissue, without pain or hemor- 
rhage, when irritated by food or a 
toothbrush. 

The past year, I have observed four 
patients with initial or advanced hyper- 
trophy of the gingivae due, no doubt, 
to the use of sodium dilantin. The 
youngest of these was 6 years of age. In 
all four cases, the gingival tissues were 
firm, but definitely hypertrophied. 

Figure 14 shows a boy, aged 11 years, 


Fig. 13.—Congenital syphilis in girl aged 13 


notched and were referred to as hutchinsonian 


affected and were classed as mulberry molars. 


as early as at 21 months of age. The 
dentist is frequently the first one to have 
an opportunity to direct the child into 
the proper medical channel. 


GENERAL PERIODONTAL PROBLEMS 


Much has been written during the 
past year concerning the use of sodium 
dilantin in periodontal tissue involve- 
ments.” 1% 12 Coolidge,” in a_ recent 
article, refers to a boy 14 years of age 
who had been under treatment with 
sodium dilantin for twenty-four months. 
He states that the boy had a proliferation 
of the basal layer into hyperplastic sub- 


years. The central incisors were tapered and 
teeth. The first permanent molars were also 


with epilepsy, presenting three or four grand 
mal seizures a day. This boy had been given 
phenobarbital for two years previously, and 
the dosage that kept the case under control 
made him drowsy and dopey, with the result 
that his school work suffered materially. 
Fifteen months previously, he started to take 
14 grains of sodium dilantin four times a 
day, with the resultant hypertrophy of the 
gingivae. He has been relieved of his 
drowsiness and has done very well in his 
school work since omission of the pheno- 
barbital. 


The questions arise as to what may be 
happening to the rest of his body and 
whether, if the epithelial tissues are so 
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involved in his mouth, other structures 
of like origin could not be affected. No 
doubt, this boy will have to continue on 
this minimum intake of sodium dilantin, 
which will control his epileptic seizures, 
or resort to the phenobarbital, which 
will produce a sluggish mental and 
physical reaction. 

Kimball,’ in the Journal of the 
American Medical Association, report- 
ing on sodium dilantin, stated that the 
gingivae in those cases under treatment 
with this drug looked like the hyper- 
plasia of scurvy in more than 60 per 
cent of cases. He therefore attributed 
the development of the gingival hyper- 
trophy to a lowered level of ascorbic acid 
and compares it to the decrease, in vita- 


Fig. 14.—Case of boy aged 11 years with 
epilepsy. He has received 14 grains of sodium 
dilantin four times a day for the past fifteen 
months. 


min C in the blood. Although he has 
seen only four cases of sodium dilantin 
hypertrophy and has observed them only 
clinically, none of the four presented the 
usual picture of accompanying hyper- 
emia and spongy gingivae commonly 
associated with scurvy. This, however, 
does not preclude the possibility that, 
from a laboratory point of view, patients 
treated with sodium dilantin may have 
a low vitamin C value. 

Another illustration is presented of a boy 
17 years of age with a nevoid hyperplasia 
of the buccal mucosa which, on section, 


showed a hypertrophy of the epithelium. 
The case presents no pathologic or clinical 
problem, and, at this time, is of only aca- 
demic interest. The oral pattern, according 
to the boy and his parents, has persisted 
since birth and involves the entire epithelial 
structure of the mouth. The parents and a 
brother have normal oral epithelial patterns. 
The color of the tissue was normal, and 
there was no irritation evident, nor was there 
a complaint of irritation. 


SUMMARY 


1. Economic resources of the individ- 
ual family have little to do with the 
selection of acceptable foods for good 
nutrition. 


Fig. 15.—Nevoid hyperplasia of buccal mu- 
cosa in boy aged 17 years. This condition 
presents no pathologic or clinical periodontal 
problem. The color of the tissues was normal, 
and there was no irritation evident. 


2. General hyperemia and _hyper- 
trophy of the gingival tissues are many 
times associated with anemia and defi- 
ciency disease. 

3. Acute scurvy is generally seen in 
children below the age of 2 years, since, 
after that time,.the average child re- 
ceives more of a mixed diet and is less 
likely to have a deficiency. 

4. In latent active rickets, the blood 
calcium level may be normal and the 
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phosphorus may be low. Patients fre- 
quently require large doses of vitamin D 
to raise the phosphorus level. 

5. Bone age, as well as eruption and 
calcification of teeth, is markedly re- 
tarded in some of the hypopituitary and 
hypothyroid cases. 

6. In a study at the State University 
of Iowa Children’s Hospital, 55 per cent 
of 188 diabetic children were found to 
have poor oral hygiene, while only 28 
per cent had normal, well-defined gum 
margins without some degree of gingi- 
vitis. 

7. A study of thirty-eight patients 
with congenital. syphilis revealed that 47 
per cent had marked hyperemia of the 
gingival tissues, probably due in a meas- 
ure to the treatment and accompanying 
lowered systemic resistance incident to 
the disease. 

8. In epileptic children, treatment 
with sodium dilantin presents a serious 
periodontic problem as evidenced by 
hypertrophy of the gingival structures. 


CONCLUSIONS 


1. Growth and development of the 
soft and hard structures of the oral cav- 
ity are impaired unless a well-balanced 
and adequate nutritional regimen is fol- 
lowed. 

2. Hypoplasia of the enamel is evident 
in both the deciduous and the permanent 
dentitions. 

3. Individuals vary considerably in 
their metabolic efficiency, as demon- 
strated in patients with active latent 
rickets. 

4. In poorly controlled diabetic cases 
in children, the patients are vulnerable 
to pyorrhea and resultant alveolar bone 
destructicn. However, those patients 
under adequate and routine insulin and 
nutritional management may go on in- 
definitely without evidence of bone or 
soft tissue involvements. 

5. Slightly more than 60 per cent of 
children with congenital syphilis have 
one or more dental stigmata. 
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HOT SOLUTIONS OF THE SULFONAMIDES 


By Frep R. Apams, D.D.S., New York, N. Y. 


SCIENTIFIC investigation, a 

search for the truth, should in- 

clude both clinical and bacterio- 
logic findings. Unsound thinking may 
result in wrong conclusions, even though 
the scientific fact may be well estab- 
lished. Careful research and clear think- 
ing should result in correct conclusions, 
and the findings of the laboratory and of 
practice should accord. If they do not, 
the scientific findings or the deductions 
are faulty, possibly both. An attempt is 
made in this article to correlate the clin- 
ical evidence available and the bacterio- 
logic aspect of sulfonamide research with 
particular attention to the use of hot 
solutions of the sulfonamides. 

Spectacular results of oral administra- 
tion of sulfanilamide were noted before 
there was any evidence that it had value 
when used locally. Sinclair’ was one of 
the first to discover the merit of topical 
application. Fuller,? in 1937, and 
Hoare,* in 1938, reported that sulfanil- 
amide had considerable bactericidal 
effect in vitro. Purdie and Fry* were 
probably the first to report the powder- 
ing of a wound infected with hemolytic 
streptococci with sulfanilamide. A care- 
ful survey of the literature seems to 
show that Sinclair’ was the first to make 
prophylactic use of the drug. It was 
after the dental profession had clinically 
verified the findings of Sinclair that 
medical men found uses for its local ap- 
plication, especially in the field of pro- 
phylaxis. 

Harper,® writing of wound treatment, 
said “There are two main methods of 
giving sulfonamides—first locally and 
second by the mouth. Recent work indi- 
cates that the former is superior.” Key, 
Frankel and Burford*® advocated the use 
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of sulfanilamide not only in contam- 
inated wounds, but also in clinically 
clean wounds. Hudson, Selbie and 
Smith’ found that intraperitoneal appli- 
cation of sulfanilamide prevented the 
development of peritonitis when the 
cavity had been contaminated with the 
contents of the cecum. Bick* wrote 
“The ability of sulfanilamide to prevent 
infection when applied locally has now 
become well established.” A great num- 
ber of other references can be cited re- 
garding the effectiveness of local appli- 
cation of sulfanilamide, of which a few 
are included in the bibliography of this 
paper.® 1% 11, 12, 13,14 Tanier’® reported 
favorable results of more than 6,000 
extractions. Medical literature contains 
many favorable reports regarding the 
local use of these drugs, but although 
the dentists were the first to recognize 
this value, there have been articles pub- 
lished in dental journals which, because 
of lack of experimental data and incom- 
plete study, have had a tendency to dis- 
courage the use of drugs that are prov- 
ing to be revolutionary in the treatment 
and prevention of infection. 

It has been stated, erroneously, in 
dental journals that sulfanilamide is in- 
soluble. Sulfapyridine and sulfadiazine 
are both so nearly insoluble that either 
may persist in the tissue long enough to 
become a foreign body irritant. Neither 
is recommended for local use. Sulfathia- 
zole does have definite antibacterial 
action, and although it is comparatively 
insoluble (0.05 per cent), a suspension 
can be made in hot water and can be 
used to irrigate lesions with a syringe 
having a needle with a large lumen. It 
is not practical for pulp canal and peri- 
apical irrigation. Sulfathiazole will per- 
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sist longer in an area, but no advantage 
accrues if the necessary antibacterial 
action takes place before the drug is ab- 
sorbed. Sulfaguanidine, while more sol- 
uble than sulfathiazole or sulfadiazine 
(200 mg. per hundred cubic centi- 
meters) is much less soluble than 
sulfanilamide. It has not been shown to 
have any value when applied locally. 
Sulfadiazine is soluble (12.3 mg. per 
hundred cubic centimeters), but sul- 
fanilamide, at the temperature used for 
irrigation (140° F. or 60° C.), is soluble 
to the extent of 7,000 mg. to 100 cc. 
In vitro experiments seem to demon- 
strate that neoprontosil has no antiseptic 
action when used locally. It has value 
when given internally because it is 
changed into sulfanilamide in the body.*® 


A B 


Fig. 1.—Case in boy aged 17. Eight treat- 
ments were required before two negative cul- 
tures were obtained in succession. Cultures 
were as follows — + — + — + — —. A, 
April 18, 1940, before treatment. B, Sep- 
tember 26, 1941. All of the cases illustrated 
were treated with the hot sulfanilamide solu- 
tion. They represent a fair cross-section of 
some of the cases that appeared particularly 
difficult. 


The soluble salts of both sulfanilamide 
and sulfathiazole are so strongly alka- 
line, with a pH of 1o or 11, that they 
are caustic. Fletcher’? mentioned a case 
of foul infection of the antrum follow- 
ing a dental infection and extraction. 
The antrum was irrigated with a sodium 
salt of sulfathiazole and the lining mem- 
brane was completely charred and de- 


stroyed. He stated that this was un- 
doubtedly due to the action of the drug. 

It is doubtful whether any other sul- 
fonamide possesses an advantage over 
sulfanilamide for local use, except that 
sulfathiazole does seem to have a slightly 
quicker action against staphylococcus, 
but the difference is not great enough to 
be of much importance. Hoerlein™® con- 
cluded that sulfanilamide has proved 
effective against staphylococcic infec- 
tions. Of eleven recoveries from staphy- 
lococcic meningitis reported since 1925, 
four were treated with sulfanila- 
mide.*® 74 Both clinically and in 
vitro, sulfanilamide has been effective 
against staphylococcus in my hands. It 
had the advantage of cheapness. It has 
a high concentration in solution as com- 
pared to the others, about ten times that 
of sulfathiazole at body temperature 
(Spink”?), and it seems to be the only 
sulfonamide the solubility of which is 
increased by heat. 

The principal argument against the 
use of the sulfonamides has been that 
they act as irritants. This is true of some 
because of their low solubility, but only 
to a limited degree. Taylor”* found that 
“actual abscesses” were formed about 
sulfathiazole and sulfadiazine implanted 
in tissue, but Russell and Falconer** 
have shown that local application of 
small quantities of sulfanilamide to the 
brain caused no damage. Glynn* re- 
ported that a slight inhibition of fibro- 
blastic proliferation follows the use of 
sulfathiazole and sulfapyridine, but not 
the use of sulfanilamide. Colebrook and 
Francis** found that sulfanilamide exerts 
no appreciable inhibitory effect on heal- 
ing. Taffel and Harvey”’ reported that 
sulfanflamide did not appear to retard 
the healing of stomach wounds in rats. 
Key”* said that one can place sulfanila- 
mide within a wound and it will prevent 
the growth of casual bacteria and not 
interfere with healing. There is volum- 
inous evidence that local application of 
sulfanilamide does not check healing. 
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This was recognized in an editorial in 
the Journal of the American Medical 
Association,”® which stated that “the 
local implantation of sulfanilamide ap- 
pears to be a highly efficient method of 
preventing or combating infection in 
compound fractures.” 

Most of my clinical investigation of 
the sulfonamides has been made with hot 
solutions in periapical infections. Please 
note that I say “periapical infections” 
and not “root canals.” I have never 


stressed the use of the hot sciution as 
a “root-canal antiseptic,” as intimated 
by Ostrander and Hartmann in a report 
recently published by the Council on 
Dental Therapeutics.*° They compared 
the results that I reported regarding 
treatment of infected periapical areas 


Fig. 2.—Case in woman aged 35. No fistula 
was present or established, but sulfanilamide 
solution was injected directly into the peri- 
apical area. A, May 18, 1941, before treat- 
ment. Two negative cultures followed four 
treatments. B, June 29, 1942. 


with the results obtained by Ostrander 
in the disinfection of root canals. In 
my research, the disinfection of pulp 
canals has been incidental to the disin- 
fection of the periapical areas. There 
are a number of chemicals with which it 
is usually possible to disinfect pulp canals 
in a comparatively few treatments, but 
none of them could be carried into the 
periapical area in concentrations strong 
enough to have a bactericidal effect, 
without causing tissue damage. My cul- 


tures were not from pulp canals alone, 
but when periapical infection was pres- 
ent, the culturing point was always car- 
ried well into the infected area. 

The same report credited me with say- 
ing “Most cases will show two negative 
cultures after four treatments.” I did 
not make that statement, but I did say, 
“Negative cultures have been obtained 
after one treatment in a large proportion 
of the cases treated. This is not always 
possible, however and a minimum of four 
visits will always be necessary, for there 
must be at least two negative __.ures in 
succession before the canal is filled.” Evi- 
dently, the word “visits” was confused 
with “treatments.” It makes no differ- 
ence what method of treatment is em- 
ployed, at least four visits will be nec- 
essary to get two negative cultures or 
to see the results of two cultures of any 
kind. The result of the second culture 
cannot be known until after the third 
visit. On the first visit, the tooth is 
treated. On the second visit, a culture 
is taken and another treatment given. 
On the third visit, the result of the first 
culture is shown, the second culture is 
taken and another treatment may be 
made. On the fourth visit, the result of 
the second culture, which followed the 
second treatment, is shown, and if both 
it and the first culture are negative, the 
canal may be filled. When Ostrander 
obtained two negative cultures after an 
average of 3.44 treatments, he was count- 
ing treatments and not visits, but when 
my results were compared with his, my 
visits and his treatments were compared. 
Three and forty-four hundredths treat- 
ments would necessitate an average of 
more than five visits. 

The same report of Ostrander and 
Hartmann mentions that I used no con- 
trols. Controls were always used in the 
in vitro work and the cultures were in- 
cubated to control the clinical studies. 
I do not depend on my opinion as to 
whether an infected area is disinfected 
or not, but as to whether the culture 


A B 


Apams—Hort SoLuTIONS OF THE SULFONAMIDES 61: 


medium shows growth or not. This is 
determined by observation of the cloudi- 
ness of the medium, by microscopic ex- 
amination and often by subculturing. 
Wishful thinking will never prevent or 
cause growth in culture media. Control, 
in the ordinary acceptance of the term, 
is almost an impossibility. It would 
necessitate having two identical lesions 
with the same organisms of the same 
type in each. These lesions would need 
to be of the same extent and in indi- 
viduals of equal resistive power and other 
conditions would have to be equal. 
Suppose we do have these identical 
conditions, what agent will we use for 
the control? Is there any other agent 
with the action of which we could com- 
pare the action of the heated sulfanila- 
mide solution? Is there any other similar 


ings for weeks. Two negative cultures 
were obtained in succession in every case. 
The canals have all been filled and, as 
far as I know, not one has shown any 
sign of recurrence, and all that I have 
been able to check show growth of new 
bone. In twenty-two of these fifty-two 
cases, two negative cultures ,were ob- 
tained after two treatments; eighteen 
cases required three treatments; seven 
needed four, one five, one six, one seven, 
one nine and one ten treatments. The 
cases needing the long treatments neces- 
sarily increased the averages, but with 
them included, the average for the fifty- 
two cases is 3.18 treatments. A negative 
culture following one treatment was had 
in 42 per cent; two negative cultures 
with an average of 2.45 treatments in 77 
per cent, and two negative cultures with 


A 


B 


Fig. 3.—Case in man aged 55. There was no fistula. The hot solution was injected directly 
into the area. A second negative culture followed the third treatment. A, April 5, 1940. B, 


February 24, 1942. 


agent that will destroy the organisms 
without injuring the tissue? Does it 
seem reasonable to suppose that two 
negative cultures could be obtained from 
a grossly infected area by some other 
chemical or by some other means in 
less than two treatments ? 

I have treated fifty-two cases in which 
the roentgenograms showed extensive 
rarefied areas. Pulpless teeth without 
definite periapical involvement were not 
included in this group, and no case with 
periapical involvement that was treated 
was left out. One of these cases was of 
more than ten years’ standing and some 
others were of several years’. Some had 
been discharging pus from fistulous open- 


an average of 2.69 treatments in 90 per 
cent. Every one of these cultures was 
taken from well into the periapical area 
of infection. Those requiring the longer 
treatments were not those of several 
years’ standing, those having the most 
extensive rarefaction or those from 
which the staphylococcus was isolated, 
but those in which we depended on 
regurgitation of the liquid to irrigate the 
area. It is possible to treat most cases 
without establishing a fistula, but results 
are obtained more quickly if one is pres- 
ent or established. It certainly is not 
much of an operation to drill through 
the thin bone overlying a radiolucent 
area of an anterior tooth, and many times 
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a lancet can easily be forced through 
without using a drill. No attempt is 
usually made to establish a fistula in 
molar treatments. Neither is a fistula 
established unless there is definite peri- 
apical involvement. 

In two anterior teeth with periapical 
involvement, drills were passed through 
the process to establish fistulas, but when 
the injections were made, the solution 
did not emerge and was injected directly 
into the abscessed area. In neither case 
was there serious disturbance. One was 
in the tooth of another dentist, and when 
some slight soreness developed, we both 
had visions of a swollen face and all of 
the discomfort of an acute abscess. The 
uneasiness soon passed away in both cases 
and the same treatment was followed at 


the lesser number of bacteria remaining. 
Authorities** agree that the suc- 
cess of any disinfection depends, in a 
large measure, on the number of organ- 
isms present. 

2. The heat of the solution per se will 
cause the destruction of some bacteria 
and will weaken others so as to make 
them more vulnerable to other bacteri- 
cidal action. A relatively slight increase 
in temperature will destroy the pathogen- 
icity of many organisms. The classic 
experiment of Strous*® showed that an 
increase of but a few degrees will estab- 
lish immunity to some infections. Find- 
lay** duplicated these results by different 
methods. My own in vitro experiments 
seem to demonstrate that distilled water 
at the temperature used for sulfanilamide 


A B 
Fig. 4.—Case in man-aged 45. The tooth 
had been pulpless for ten years. Two negative 
cultures followed two treatments. A, Febru- 
ary 16, 1939, before treatment. B, May 19, 
1942. No dentist was consulted between 1939 
and 1942, and although the periapical area 

was filled in, pyorrhea developed. 


subsequent visits. Negative cultures were 
obtained in one case after two further 
treatments and in the other after three. 
’ There are several apparently logical 
reasons for the use of hot sulfanilamide 
solutions. 

1. It is possible, with the solution, to ir- 
rigate an infected area and remove many, 
if not most, of the offending organisms 
and also to carry ‘away the pus, dead 
cells and other end-products of infection 
and therefore make it easier to destroy 


A B 

Fig. 5.—Case in girl aged 19. This case 
was of six years standing. Fistula was estab- 
lished. A second negative culture was ob- 
tained after the second treatment. A, October 
3, 1939. B, June 29, 1942. All of the cases 
illustrated showed bone regeneration two or 
three months after the treatment, but the last 
x-ray picture of each is shown. 


irrigation (140° F.) will destroy some of 
the growth found in periapical infec- 
tions.*” 

3. The bactericidal power of sulfanila- 
mide is greatly increased by only a slight 
increase in temperature, White** claimed 
that about 100 times as much sulfanila- 
mide was required to sterilize at 37° C. 
as at 39°. Key, Frankel and Burford‘® 
say that a slight increase in temperature 
markedly increases the power of the 
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drug. Artificial fever is often produced 
to accelerate the action of the sulfona- 
mides, especially in the treatment of 
gonorrhea.*® This treatmert is most 
effective after a few days, when there is 
a definite increase in the temperature of 
the urethra.*? The treatment of gonor- 
rhea is somewhat analogous to the treat- 
ment of a periapical infection. The 
urethra irrigant is a solution of a sulfona- 
mide in urine manufactured in the kid- 
neys, and the periapical irrigant is a 
solution of the drug in distilled water. 

4. Sulfanilamide is soluble in distilled 


per cent is precipitated in crystals all 
over the lesion. Some authorities say 
that absorption, following local applica- 
tion, takes place in from twenty-four 
to forty-eight hours. Spink*® reported but 
slow absorption from bone cavities, and 
he also stated that there is no corrob- 
orated evidence that it inhibits wound 
healing. My experience is that healing 
seems to be accelerated and that bone 
regeneration takes place very rapidly 
after irrigation. 

5. The heat of the solution reduces the 
surface tension of the contacted area 


1.—ReEsutts or First Group or ExPerIMENTS 


Time in 
Solution Hours Cultured 
Solution Per Cent Temperature Seconds and Growth 
24 48 72 96 
Sulfanilamide in distilled water 6 plus 140° F. 60 + + + + 
Sulfanilamide in distilled water 6 plus 140° F. 10 + ae oe a 
Distilled water 140° F. 30 aa oa + + 
Distilled water 160° F. 30 a + oy + 
Distilled water 160° F. 60 = = + + 
Sulfanilamide in distilled water 3 140° F. 10 = + + + 
Sulfanilamide in distilled water 3 140° F. 60 _ + a a 
Sulfanilamide in distilled water 130° F. 60 + + 
Sulfanilamide in distilled water Saturated 120° F. 60 + on oo + 
Sulfanilamide in acetone Saturated Room 20 
temperature 
Sulfanilamide in acetone Saturated Room 40 _ + + aa 
temperature 
Sulfanilamide in acetone Saturated Room 60 + + + 
temperature 
Sulfanilamide in acetone Saturated Room 240 - + + + 


temperature 


water at body temperature to about 0.50 
per cent, but at 140° F. it is soluble to 
more than 6 per cent. In general, the 
effectiveness of sulfanilamide is propor- 
tional to its concentration. This was 
recognized by Mueller and Thompson** 
and also in a recent editorial in the 
Lancet,** which stated that “therapeutic 
effect obviously depends upon the con- 
centration of the drug in the infected 
tissues.” This 6 per cent solution, when 
introduced into an infected area, cools 
to body temperature, and the excess 5.5 


and thus permits a deeper penetration 
of the drug into the tissue. 

It is unnecessary to go into detail re- 
garding the technic of this treatment 
since several articles have been published 
covering the technic.** 4% 4% 48 Briefly, 
the treatment consists in the irrigation of 
an infected canal and a periapical lesion 
with a concentrated, heated solution of 
sulfanilamide. This is accomplished by 
carrying the needle of a hypodermic 
syringe into the canal and discharging 
the heated contents of the syringe. Most 
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of the contents will emerge through the 
fistula if one is present, or it will regurgi- 
tate back through the canal after flushing 
the area. 

This method may also be used in the 
local treatment of other oral infections, 
such as osteomyelitis, osteitis and cellu- 
litis.*7 The history of one case will illus- 
trate. A fistulous opening in the bicuspid 
region of the mandible of a woman aged 
go had been constantly discharging pus 
for three months following the extraction 
of a bicuspid. It had twice been opened 
and curetted without any beneficial re- 
sult. The roentgenograms did not show 
any sequestrum, but there was a constant 
flow of pus and a badly inflamed mucosa 
surrounding the opening. The area was 


the success might be if the number were 
cut down to none. I believe that irriga- 
tion with the hot sulfanilamide solution 
will make this possible in many wounds 
and lesions.*° 

Our in vitro studies have been carried 
out with the hope that we might be able 
to add something to the information now 
available regarding the antibacterial ac- 
tion of these compounds. The technic 
has been to hold a piece of asbestos cloth, 
about one-fourth inch square, in the 
flame of a Bunsen burner until white hot 
to destroy any organisms that might be 
present. This asbestos is allowed to cool 
and then dipped in the culture we are 
investigating, and is then partly dried 
on sterile gauze and dropped into a tube 


Tasie 2.—Errect or Hor SutFANILAMIDE SOLUTIONS AND Hot SULFATHIAZOLE SUSPENSION 


on STAPHYLOCOCCUS AUREUS 


Control: Brain-heart-agar medium 


Control: Medium inoculated Staphylococcus aureus, F.D.A.* + + 
10 seconds in solution sulfanilamide 6 per cent at 140° F. = oo 
30 seconds in solution sulfanilamide 6 per cent at 140° F. ? ? 


60 seconds in solution sulfanilamide 6 per cent at 140° F. - - 
30 seconds in saturated solution of sulfathiazole at 140° F. + + 
30 seconds in suspension of sulfathiazole 6 per cent at 140° F. _ + 
60 seconds in suspension of sulfathiazole 6 per cent at 140° F. - am 


| 
+++] 
+++] 
| 


*Food and Drug Administration Phenol Coefficient Method. 


irrigated with a 6 per cent plus solution 
of sulfanilamide at 140° F. The dis- 
charge of pus stopped after the first 
treatment, and although irrigation was 
carried out two other times, I am con- 
vinced that complete healing would have 
followed one treatment. The fistula closed 
completely in a few days and there 
has been no sign of recurrence in more 
than a year. Belding and Marston*® 
called attention to the fact that wounds 
were closed during the First World War 
when a direct smear showed that the 
irrigative treatment had cut down the 
number of pyogenic organisms and, at 
times, the spore-bearing anaerobes to a 
few to each field. Considerable success 
followed this treatment. Consider what 


of culture medium. This, together with 
a tube of uninoculated medium, serves as 
a control. The same process is carried 
out with the experimental tubes except 
that the inoculated asbestos is held in a 
suspension or solution of the sulfonamide, 
being tested for a time at a definite 
temperature before being dropped into 
the tube of medium. 

The culture medium first used was a 
bacto-brain-heart-infusion (Difco). This 
medium is prepared to duplicate the 
results obtained by Rosenow.™ It is also 
recommended by Bryan and Bryan." 
Later, in accordance with the recom- 
mendation of Spray®* and of Falk, Bucca 
and Simmons,** who have demonstrated 
the value of a small amount of agar for 


| 
24 48 72 96 120 144 
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the detection of bacterial growth, 0.10 
per cent has been added to the medium. 
Hitchens® stated that it is possible to 
grow both aerobic, and anaerobic bac- 
teria in this medium. Table 1, adapted 
from one previously published,*’ shows 
some of the results of the first group of 
experiments. 

Both periapical and periodontal pocket 
growths were used in these tests. Nega- 
tive cultures followed immersion in the 
hot solution for ten seconds, but sixty 
seconds was often required. The culture 
used in the hot water test showed 
Staphylococcus albus, the pneumococcus 
and the long-chained nonhemolytic strep- 
tococcus. The control tube showed 
growth in eighteen hours. That which 


mide, alone, without the heat, in the 
acetone solution, approximating the 
strength of the hot water solution, de- 
layed growth, but was not bactericidal. 
The combination of the heat and the 
sulfanilamide appeared to be bactericidal. 

Cultures from two clinical cases that 
were positive after one irrigation were 
used for the next test. The inoculated 
asbestos was held in the hot sulfanila- 
mide solution for ten seconds and then 
cultured. The cultures were positive, 
but the only growth discovered was 
Staphylococcus albus. Two negative cul- 
tures were obtained from both of these 
clinical cases after further irrigation 
with the hot sulfanilamide solution. The 
canals were filled and bone regenera- 


Taste 3.—BacrericipaAL Errect or Hot SuLFANILAMIDE SOLUTION 


24 48 72 96 120 


Control: Asbestos inoculated with periapical growth and dropped into 


para-aminobenzoic acid medium 


Asbestos held in sulfanilamide 6%, 140°, for 60 seconds and dropped 


into para-aminobenzoic acid medium 


B. Same as above, but brain-heart agar medium used 
C. Same, but 30 seconds’ contact with hot solution 


1+ 
1+ 
1+ 
1+ 
1+ 


B2. After 24 hours, the asbestos removed from tube B and dropped 


in para-aminobenzoic acid medium 


C2. Asbestos transferred from tube C to para-aminobenzoic acid 


medium in 24 hours 


was held in the hot water for thirty sec- 
onds before culturing did not show 
growth until forty-eight hours later, and 
then the only organism found was 
Staphylococcus albus. Some of these 
negative cultures were subcultured on 
agar plates and showed no growth at 
the end of seventy-two hours. The con- 
clusion reached at that time, as a result 
of these experiments, was that a solution 
of sulfanilamide of 6 per cent at a tem- 
perature of 140° F. was bactericidal to the 
particular organisms involved. Hot water 
at 160° apparently was bactericidal to 
some and seemed to delay the growth of 
all. But 160° is too hot to be used for irri- 
gation.’ Water at 140° has occasionally 
appeared to be bacteriostatic. Sulfanila- 


tion seems to be taking place in both. 
It is generally recognized that staphy- 
lococcus is more resistant than most or- 
ganisms and, for this reason, a standard 
strain is often used for experimental 
work. We next tried to determine the 
effect of the hot sulfanilamide solution 
and a hot sulfathiazole suspension on 
Staphylococcus aureus (Food and Drug 
Administration Phenol Coefficient Meth- 
od), with the results shown in Table 2. 

A suspension of sulfathiazole in the 
same concentration as the sulfanilamide 
solution seemed to have the same bac- 
tericidal effect, for sixty seconds’ contact 
with each resulted in negative cultures. 
Sulfadiazine was tried at this time, and 
several tests failed to have results that 
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would warrant further experimentation. 

It was at this point that we began 
to have contradictions. Instruments and 
small pieces of stainless steel were in- 
oculated with the same growth as the 
asbestos, but when they were cultured 
after immersion in the hot solution of 
sulfanilamide or the suspension of sul- 
fathiazole, positive cultures were ob- 
tained. The clinical and bacteriologic 
evidence that growth was destroyed in 
the periapical lesions was so definite 
that we were at a loss to understand 
why the steel was not sterilized. Para- 
aminobenzoic acid was then added to 


our medium. This constituent has been’ 


mentioned by Rubbo and Gillespie®® as 
a bacterial growth factor which must 
be present if certain organisms are to 
grow. Fildes®*’ said that para-amino- 
benzoic acid “acts as an essential metab- 
olite for bacterial growth” and several 
others have made the same observation. 
A more rapid and luxuriant growth 
is apparent when para-amino-benzoic 
acid is added to media, and the demon- 
stration by Woods*® that it will inhibit 
the bacteriostatic action of the sulfon- 
amides is worthy of our attention. 
Strauss, Dingle and Finland,®® Wyss*° 
and many others have made the same 
demonstration. The para-aminobenzoic 
medium was used to culture clinical cases 
before it was used in in vitro work, and 
negative cultures were regularly obtained. 
The clinical cases were often cultured 
with both the para-aminobenzoic acid 
and the brain-heart medium, and when- 
ever the brain-heart culture was nega- 
tive, the para-aminobenzoic acid was 
the same. But when the inoculated as- 
bestos was held in the hot sulfanilamide 
solution and then dropped into the 
para-aminobenzoic medium, postive cul- 
tures followed, although the medium 
without para-aminobenzoic acid would 
be negative with the same growth. 
Why should the sulfanilamide solution 
kill the bacteria in’the clinical cases and 
not in vitro? Clinical cultures were taken 


from both the canals and the periapical 
areas. There could be no phagocytic 
action in the canals of a pulpless tooth 
to explain this, for these canals, to 
all intents, present conditions similar to 
those in vitro. The only possible ex- 
planation seems to be that the bacteria 
were not dead immediately after the 
contact with the solution. But the or- 
ganisms had been dead when taken from 
clinical cases, for no growth developed 
after culturing for a week and after 
subculturing. The first action of the hot 
solution must be bacteriostatic, but when 
dropped into the medium, the para- 
aminobenzoic acid neutralizes the sul- 
fanilamide, and growth follows, although 
a longer contact with the sulfanilamide 
solution seems to be bactericidal. 

In order to duplicate, as far as possi- 
ble, in vivo conditions, we next inocu- 
lated asbestos as before and held it in 
the hot solution. Then, instead of drop- 
ping it into the culture medium, we 
placed it in a vial with moist sterile 
cotton and left it in the incubator over- 
night. In this way, we assured the moist- 
ure and heat of in vivo conditions. This 
asbestos was removed from the moist 
cotton after sixteen hours and dropped 
in a tube of para-aminobenzoic acid 
medium and no growth developed after 
several days. Bv. the pieces of steel, 
when treated in the same manner, did 
show growth. The explanation for this 
contradiction seems to be that the as- 
bestos cloth absorbed the hot 6 per cent 
solution, which was reduced to 0.5 per 
cent when cocled, and the excess 5.5 
per cent of crystal sulfanilamide was left 
deposited on and in the asbestos cloth. 
The moisture in the vial slowly dissolved 
this excess and kept a solution of sul- 
fanilamide in constant contact with the 
bacteria for several hours at body tem- 
perature. The steel could not absorb any 
of the solution, and there was no pro- 
longed contact with the drug. Some- 
times, the death of the organisms in the 
asbestos occurred after three hours in the 
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vial with the moist cotton, and there was 
a variation up to twenty-four hours. 

The results shown in Table 3 would 
seem to indicate that the hot sulfanila- 
mide solution is bacteriostatic after sixty 
seconds’ contact with the growth, but 
that continued contact with the drug 
after the first immersion is bactericidal. 

The results of these tests indicate that 
the organisms did die inside of twenty- 
four hours in the brain-heart-agar medi- 
um. There was also a variation of time 
required to obtain disinfection, just as 
there was with the moist cotton. This 
experiment has not been followed out 
to determine the minimum time required 
for death to occur. 

The results dbtained from in vitro 
studies would seem to warrant the fol- 
lowing up of these experiments under 
more favorable conditions. The ordinary 
practitioner has neither the technical 
knowledge nor the equipment to carry 
on extensive bacteriologic studies. This 
work should be continued in a properly 
equipped laboratory under the super- 
vision of a competent bacteriologist. 
That the clinical studies should be con- 
tinued by students does not seem to be 
quite practical. There is probably no 
phase of dentistry that requires greater 
specialized skill than pulp-canal therapy. 
It would be better if this clinical research 
were carried out by dentists of experience 
and ability who are trained in the exact 
care necessary for proper pulp-canal 
therapy. 

It is surprising how many dentists say 
that they intend to try this treatment 
but that they do not intend to bother 
with cultures, or with some other impor- 
tant detail of the technic. If experienced 
dentists will not use sufficient care, how 
can students be expected to do so? Clin- 
ical results have convinced me of the 
effectiveness of this treatment. About 150 
teeth with infected pulps have been 
treated and two negative cultures have 
been obtained from every one. Fifty- 
two of the most grossly infected cases 


were previously presented. Many of 
those fifty-two teeth would ordinarily 
have been extracted except for the desire 
to make a thorough test of the treatment. 


CONCLUSIONS 


A study of the literature leads to the 
conclusions that local treatment with sul- 
fanilamide is effective in destroying and 
in preventing infection and that this does 
not have an inhibitory effect upon the 
healing process. 

Clinical and bacteriologic observations 
indicate that infected pulp canals and 
periapical lesions may be disinfected by 
irrigation with a 6 per cent solution 
of sulfanilamide in distilled water at a 
temperature of approximately 140° F. 
(60° C.) 

In vitro studies seem to show that 
death of the organisms does not occur at 
once, but that the hot solution has an 
immediate bacteriostatic effect, with 
death of the bacteria following longer 
contact with the drug. 

No other sulfonamide appears to be 
so effective as sulfanilamide for the treat- 
ment of periapical infection. 

Two negative cultures can be obtained 
in a large proportion of cases after two 
treatments. 
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ENVIRONMENT AND DIET AS THEY AFFECT 


PERIODONTAL STRUCTURES 


By R. Gorpon Acnew, M.Sc., D.D.S., Ph.D., and Mary CaLpweE.t AcNEw, M.A., 
Chengtu, Szechwan, China 


INTRODUCTION 


ROM the physiologic standpoint, 
findings in the field of nutrition— 
laboratory, clinical or survey 

studies—are of significance to the human 
race regardless of the point of geographic 
origin of the investigations. However, 
from the standpoint of the practical so- 
lution of food problems, the American 
investigator who has lived abroad can- 
not but be impressed and oppressed by 
the magnitude of the difference between 
the problems that, on the one hand, face 
citizens of the American continent, and, 
on the other hand, face citizens of most 
of the densely populated areas of the 
rest of the world. 

On the American continent, the prob- 
lem, for the mass of the people, is that 
of choosing from a superabundance of 
food products, gathered (until recently 
at least) from all parts of the world, 
those that are most effective in the body 
economy, eliminating those that, in spite 
of taste, texture, color or rarity, are 
found ‘to be ineffective or damaging, di- 
rectly or indirectly, nutritionally. It is 
not so simple a matter for many less 
fortunate peoples. In China, for exam- 
ple, where we have spent many years in 
teaching and investigation, the problem 
for the great mass of the population, 
comprising a quarter of the human race, 
is that of finding, painfully and labor- 
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iously, enough food to sustain life at all. 
That is the primary, grim problem. For 
the fortunate minority, the next question 
may be considered that of finding foods 
the ingestion of which will prove most 
conducive to health and optimal func- 
tioning of the body. Finally, a third 
group, very small numerically, may con- 
sider the further question of choosing 
foods that may combine nutritive value 
and gustatory appeal. 

American citizens cannot evade the 
implications of this situation. Our Chi- 
nese colleagues, in scientific studies of 
this nature, find it almost impossible to 
conceive of the situations arising in the 
Western world wherein, upon occasion, 
an actual curtailment of the available 
productivity of the soil or of animal hus- 
bandry is proposed ‘to or imposed upon 
the farmer, in order to maintain attrac- 
tively high prices for the advantage of 
certain strata of the population, or to 
harmonize with some short-sighted and 
self-centered agrarian policy. When such 
conditions pertain, a hungry world looks 
on in bewildered consternation and 
growing resentment. 

After several decades of intensive’ re- 
search in clinic and in laboratory, it is 
now generally accepted that problems of 
diet and nutrition are of major impor- 
tance to the dentist who broadly con- 
ceives of his work as a health service. 
This importance is recognizedly great in 
times of peace; and is obviously even 
more so in times of war, when suffering 
and privation attack, as in modern war- 
fare, not only the combatant forces, but 
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also, and to an even greater degree, the 
helpless non-combatants who are inex- 
orably the victims of war. 

It is of pecular interest and signifi- 
cance that in the reports of conditions 
in England under war economy, an ac- 
tual improvement of dietary conditions 
is indicated to have taken place within 
the last two years. As every one knows, 
this does not mean that food supplies 
of all kinds are abundant. Rather, it 
indicates skilled selection and distribu- 
tion of foods, careful study, popular edu- 
cation and enlightened cooperation on 
the part of the citizenry. This is indeed 
a praiseworthy achievement on the part 
of nutritional scientists and national 
leaders, aided by devoted and efficient 
service from other parts of the Common- 
wealth and from the United States. Eng- 
land, once known as the “rickety coun- 
try,” has, under scientific leadership, 
reached new levels when pressed by 
those prime investigators of progress— 
crisis and suffering. 

However, it must be recognized that 
behind England stands a great common- 
wealth of almost limitless food produc- 
tivity; also the vast resources of the 
United States. 

If we look at other countries at war, 
countries without such outside resources, 
we find a very different picture. 

In the Far East today, a considerable 
percentage of the human race faces not 
simply dietary deficiencies, but actual 
starvation. In Shanghai, in 1940, 25,000 
bodies of men, women and children, 
dead of starvation and disease, were 
taken from the streets of that one city. 
Leaving such reports of actual deaths 
from starvation, of which there are an 
appalling number, we find vast nutri- 
tional deficiency. Robert Lim, the dy- 
namic head of Chinese Red Cross ac- 
tivities, reports widespread protein and 
fat starvation, night blindness from 
avitaminosis, etc. Of these broader nu- 
tritional problems, therefore, problems 
of life and death, of survival as well as 


of optimal efficiency and longevity, the 
dentist or periodontist must be sympa- 
thetically and keenly aware if he is to 
assume his share of a world problem 
comprehensively and effectively. 


FADDISM IN NUTRITIONAL INVESTIGATION 
AND THERAPY 


While significant relationships among 
nutritional states, dietary habits and gen- 
eral and oral health conditions are now 
widely accepted, it is necessary to recog- 
nize that workers in the various branches 
of applied nutrition have had to pass 
through, and have still not fully emerged 
from, periods of faddism and extremism. 
Hypotheses have arisen, received exuber- 
ant endorsement, tottered and fallen; 
and so sweeping have been many of the 
claims made for this or that food ele- 
ment or accessory food factor that many 
observers have criticized the physician or 
the dentist or the nutritionist for lack of 
objectivity and balance. One error com- 
mon to many food theories that have 
achieved widespread, but short-lived re- 
nown has been that, with the radical and 
highly advertised factor in the proposed 
nutritional regimen, there has been 
coupled a food routine balanced and 
harmonized with the most enlightened 
contemporary thought in _ nutritional 
science. Naturally, since the rational 
food program prescribed is distinctly 
superior to that practiced by most per- 
sons seeking better health through the 
new method, a certain degree of im- 
provement is very likely to follow, apart 
from, or perhaps even in spite of, that 
advertised factor to which is given most, 
if not all, of the credit. In other words, 
more than one variable is introduced into 
the dietary experiment. A_ successful 
issue, therefore, is misleading, and may 
be wrongly credited to any of the vari- 
ables introduced. 

We are still being told that health can 
be purchased at the corner drugstore. 
Many patients have been assured of re- 
sults that have failed to materialize ; and, 


| 

{ 


ON 


AGNEW AND AGNEW—ENVIRONMENT AND Diet 71 


for many, both within and without the 
health services, a much more tentative 
and reserved attitude is needed. 


DIETS IN AMERIGA UNBALANCED 


From the patient work of many inves- 
tigators and observers, it is obvious that 
diets in America and in much of the so- 
called civilized world are far from being 
balanced according to our best knowl- 
edge. Moreover, to a sobering degree, 
they fail to fall within the latitudes com- 
patible with optimal health. 

While it has been demonstrated that 
the infant without acquired tastes may 
often instinctively choose foods appro- 
priate to its metabolic needs, such happy 
coordination is obviously not true of the 
mass of the nutritionally sophisticated 
populace, for the majority of whom 
choice is made on a basis of taste, texture 
rarity, etc., rather than on a basis of food 
value and adequacy of balance. 

This perversion of choice cannot, in a 
highly favored area such as North Amer- 
ica, be ascribed to economic pressure or 
food scarcity, as has already been indi- 
cated. (A friend of ours stated that his 
mother, owning a large farm in the Mid- 
dle West, was receiving in 1935 as much 
income from government grants made to 
her in return for her not planting cer- 
tain foodstuffs as she was making from 
all of the rest of her farm’s produce!) 

When we study a people that has, for 
long centuries, lived very close to the 
subsistence level, we find conditions that 
are much more understandable and jus- 
tifiable—in fact, we may find conditions 
that are markedly successful from the 
standpoint of survival value. 


SURVIVAL DIETARY ADJUSTMENTS IN CHINA 


Such a condition may be found in 
China, which, with certain significant 
limitations, has achieved, through several 
thousand years of observation, of trial 
and error, a degree of dietary adjust- 
ment and a degree of empiric under- 
standing of basic food principles. To be 


sure, wars, floods and other calamities 
have, historically, destroyed for a time 
this adjustment ; such, at this time, being 
actually the case, but, from a racial sur- 
vival standpoint, 450,000,000 people 
have adjusted their food habits until 
a certain degree of “survival stability” 
has been reached. And, as Adolph’ points 
out, this stability has remained appar- 
ently more or less unchanged for perhaps 
a thousand years. 

It is fascinating to note how the 
Chinese, and other Eastern peoples, 
have empirically stumbled upon or have 
sensed fundamental nutritional principles 
long before they were reached, through 
different processes of reasoning, in the 
Western world. Possibly the stimulus for 
these empiric discoveries lies in the cen- 
turies of living close to the minimal sub- 
sistence level. Possibly the specter of 
starvation hanging over them, and the 
actuality of starvation when crops failed, 
or pestilence or war threatened, served 
as a stern incentive. 

The Chinese live very close to the 
soil, and the great mass of the popula- 
tion is rural. Farms are incredibly small 
and are tilled with never-ceasing toil. 
The peasant farmer estimates his annual 
income in terms of land area or in terms 
of the quantity of rice or wheat that he 
raises: wheat in the dry North; rice in 
the hot, damp South and West. It is 
of more than passing interest that a tra- 
ditional mode of casual greeting along a 
country road is “Chi lo fan mo iu?” 
(Have you eaten, or not?). To regularly 
provide full rice bowls for a hungry 
family is an achievement whose sig- 
nificance would probably go unrecog- 
nized in the America of today. 

The bulk of the Chinese diet is cereal ; 
and probably less than 10 per cent of 
the protein consumed is of animal origin. 
This, of course, is vastly different from 
consumption levels in America and in 
many parts of Europe; and the reason 
for this largely vegetarian diet is basically 
economic. Certain Buddhist practices 
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also exert a small influence in this pic- 
ture. The Chinese are very fond of 
meats and have few equals in the culin- 
ary art of preparing them; but meat is 
relatively so much more expensive in 
China than in America that it belongs 
definitely to the luxury class of food- 
stuffs. The Chinese long ago realized 
that the food-consuming domestic ani- 
mal, while it transformed food energy 
into work or into meat which could be 
used for food, made such transforma- 
tion at considerable loss. Only fairly 
recently? was it shown in America that, 
in feeding cereal to the cow the energy 
to be recovered as milk constituted only 
17 per cent of the original expenditure, 
and that when cereal was fed to the beef 
steer, only 10 per cent of the initial 
energy investment was recovered. This, 
to the thrifty Chinese farmer, is poor 
business, when he or his family can eat 
the cereal directly. Hence, his protein is 
derived principally from cereals and 
legumes. In this connection, it is note- 
worthy, in view of the contemporary 
American recognition of the value of the 
soybean, that, long centuries ago, the 
Chinese, familiar with many varieties of 
beans, came to depend particularly on 
that type of bean highest in protein and 
fat, the soybean, the one vegetable which, 
as Adolph points out, might, to a con- 
siderable degree, replace meat in the 
Chinese dietary. 

Meat eaten in China is predominantly 
pork ; for the Chinese peasant has known 
for many centuries that the meat yield 
per unit of cost is greater in pork than 
in any other kind; and, recently, more 
mathematically minded Westerners have 
estimated that an acre of pasturage pro- 
duces 2 pounds of pork for every pound 
of beef or mutton. 

Chinese diets are non-concentrated in 
comparison with those of the Occident. 
In consequence, a much larger bulk of 
food is taken. While, on the one hand, 
this militates against full utilization of 
food elements, it supplies the roughage 
that now receives so much emphasis in 


the West. With so much bulk in the 
intestinal contents, the Chinese do not 
need the widespread use of artificial 
evacuants found in America today. 

Dairy products are, for reasons already 
indicated, not widely available in China. 
However, perhaps in unconscious com- 
pensation, children are customarily 
breast-fed far beyond the usual periods 
in the West, often to the age of 3 years 
or more. However, it must be pointed out, 
from our studies that the same custom 
of long-continued breast feeding is prac- 
ticed in Eastern Tibet, although yak 
milk is readily available. It is of great 
interest that the Tibetans do not, as a 
rule, use sweet yak milk to any large ex- 
tent. They prefer it soured or made into 
any of several varieties of cheese. In any 
case, long-continued breast - feeding, 
which, in older children, is, of course, 
supplementary to other food intake, has 
probably a definite survival value. An- 
other interesting custom in this connec- 
tion is that of giving gifts of food to the 
mother upon the delivery of a child. 
These food gifts often constitute sources 
for the replenishment of the mineral salt 
reserves of the mother, such as pickled 
pig’s knuckles. Under similar circum- 
stances, Tibetan women will frequently 
help to restore mineral balance after 
childbirth by eating powdered yak bone. 
Vegetable oils are an important part of 
the Chinese dietary, serving, to a degree, 
as substitutes for butter and cream. 

It would be possible to cite many 
other dietary adjustments made by the 
Chinese during many centuries that have 
had great survival value nutritionally. 
In a discussion of foods and adjustments 
made by an ancient people such as the 
Chinese might be mentioned the methods 
of soil replenishment that have been 
practiced for centuries and have made 
possible the cultivation of from two to 
four crops per year from the soil in many 
geographic areas of China. As is well 
known, human excreta are carefully col- 
lected and laboriously distributed over 
the land, supplying a rich source of re- 
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plenishment. Coupled with the advan- 
tages of this procedure, there are of 
course the great hazards of parasitic and 
other types of infection. Again, in ad- 
justment to this hazard, the Chinese are 
accustomed to eat but few vegetables in 
the raw state. Now that science has 
demonstrated the essential nature of the 
vitamins and the effects of cooking upon 
some of these accessory food factors, we 
may confidently expect further dietary 
adjustments on the part of the very prac- 
tically minded Chinese. It is not by 
chance alone that the national beverage 
is tea, with its requirement of boiling 
water; and that, until recently, water 
drunk even in the heat of summer was 
commonly boiled and drunk while hot. 

Dietary adjustments made by the 
shrewd Easterners are not always of sur- 
vival value. One of us (M.C.A.),? in 
her studies on the nutrition of Chinese 
students, refers to the “slimming” aspira- 
tions of some of the girl students, with 
the consumption of seriously inadequate 
amounts of food. 


MINIMAL NUTRITION VERSUS OPTIMAL 
NUTRITION 


We have considered examples, among 
an Eastern people, of dietary adjustments 
unconsciously, but effectively made over 
a very long period; adjustments which 
might have an instructive significance to 
American people who, finding themselves 
in the distinctly unique position of being 
surrounded with a bewildering amount 
and variety of foodstuffs, have until re- 
cently made little effort to wisely adapt 
their dietary habits to the requirements 
of exuberant health and vigor. However, 
it is necessary to emphasize the fact that 
mere minimal or maintenance nutrition 
is not enough. While it is suggested that 
the much lower consumption of protein 
among the Chinese as compared with 
Americans may mean that accepted 
standards of minimal protein require- 
ment may need revision; and while the 
lower basal metabolic rate of the Chinese 
gives rise to interesting speculations, we 


must remember that the people of Amer- 
ica and of the world are today living 
under such conditions of extreme strain 
and of physical and mental demand that 
nothing short of optimal nutrition capa- 
ble of maintaining exuberant health can 
be countenanced by those responsible 
for national health. 


PHYSICAL EFFECTS OF FOODS 


There is by no means unanimity today 
regarding the effects in the mouth of the 
physical characteristics of foodstuffs. 
Many investigators believe that the per- 
sistence throughout adult life, in the 
great majority of cases, of anterior over- 
bite, instead of the gradual development 
of an end-to-end anterior relation, is 
due to the effects, over long periods of 
time, of the soft diets of the so-called 
civilized era, which have eliminated to a 
large extent the prehensile and incisive 
functions of the anterior teeth. Further, 
it is believed that this markedly inade- 
quate anterior function may result in 
faulty development of the anterior part 
of the mouth, with serious malocclusion 
and malalinement, again opening the 
way to periodontal damage. Watsky, 
Williams, Campbell and others have 
stressed these facts, and some have come 
to regard the knife and fork as primary 
causes of periodontal disease. A friend of 
ours, a leading periodontist, has inau- 
gurated in his home a return to more 
primitive methods of eating, restoring 
prehensile and incisive function to the 
anterior teeth. He reports that it is not 
so esthetic as modern eating customs de- 
mand, but that his children will grow up 
with an appropriate contempt for the 
knife and fork. 

Others deny the accuracy of the fore- 
going concept. The Council on Foods 
and Nutrition of the American Medical 
Association has recently issued a pam- 
phlet on foods and food advertising one 
paragraph of which is headed “Mastica- 
tion Not an Aid to Health of Teeth 
and Gums.” Gottlieb believes, if we 
understand him aright, that mastication 
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per se does not affect this anterior re- 
lation, and that a return to primitive 
methods would not insure the develop- 
ment of what might be considered the 
ideal condition; that is, that, between 
the ages of 18 and 25, a slight normal 
overbite becomes reduced, through nor- 
mal ability of the teeth to wear down 
apart from masticatory effects, until an 
end-to-end relation is secured. That this 
favorable development is not common 
today, whereas it would seem to nave 
been more common in early times, he 
attributes to the fact that, in primitive 
times, the laws of survival in a harsh 
environment permitted only the consti- 
tutionally stronger to survive. Absence 
of wear is due, therefore, not so much to 
the amount and degree of functional use 
as to the stability of the tooth in its 
environment, controlled by constitutional 
conditions, and its resultant ability or 
lack of ability to undergo attrition. In 
the modern organization of society, the 
weaker members, thanks to improved 
hygienic and social environments, are 
permitted to survive. However, in these 
weaker members, constitutional inability 
to undergo attrition is widely found, 
resulting in the types of dentition com- 
monly encountered—persistent overbite 
throughout adult life; lack of wear; 
jumbling of lower anterior teeth through 
being thrust, over long periods, against 
the overlying upper anterior teeth, etc. 

Does successful survival in spite of a 
harsh or exacting environment insure 
normal progression to end-to-end an- 
terior relations as above suggested? In 
China and Tibet, for example, we are 
dealing with peoples in whom the process 
of survival of the fittest has gone on for 
very long periods. Life in China, close 
to the subsistence level for 4,000 years, 
has tended to weed out the unfit. Yet 
there is much malocclusion and mala- 
linement and periodontal disease, start- 
ing often in early life and following a 
rapid and destructive course in the cases 
of a large percentage of the population. 

In the Chinese diet, there is little 


work for the anterior teeth. Food is 
mostly cooked and is eaten with chop- 
sticks. Until recently, the wielding of a 
menacing knife and fork at the table in 
the presence of friends has seemed rather 
barbarous. Thus, foods are usually 
chopped or cut in the kitchen into small 
portions for convenient eating with chop- 
sticks. Therefore, while there is posterior 
chewing, there is little anterior function. 
Even when, at certain seasons, raw 
sugarcane is chewed by old and young, 
almost always the incising and chewing 
functions are performed on the posterior 
teeth. Seed chewing offers an exception. 
The soft seeds of the pumpkin or the 
extremely hard seeds of melons are 
cracked open very skilfully by.the use 
of the anterior teeth. However, through 
universal habit, these seeds are constantly 
cracked open at one point in the an- 
terior dentition only, the point of greatest 
convenience for the individual, with, 
commonly, excess pressure on one upper 
and one lower tooth only. The angle of 
inclination often results in periodontal 
damage to the upper tooth. Where the 
stability of the teeth is high, as in early 
life, grooves resembling those seen in 
Hutchinson’s teeth may be worn in the 
incisal edges of the teeth concerned. 

Conflicting opinions of shrewd ob- 
servers suggest the necessity of leaving 
in abeyance, for the present, certain de- 
cisions as to the significance of the phys- 
ical character of foods and the effects of 
mastication. Most periodontists, how- 
ever, will testify to the massage and 
detergent value, to the investing tissues 
of the teeth, of the use of tough and 
fibrous foods; and they will seek to in- 
sure an increasing amount of such foods 
in the diets of their patients. 


CHEMICAL CONSIDERATIONS 


It is beyond the scope of this presen- 
tation to include a detailed considera- 
tion of the various classes of foodstuffs 
from a biochemical point of view. Data 
covering our present knowledge in this 
field are now readily available from 


many excellent sources. We shall here 
make only a few comments and observa- 
tions with regard to some of the factors 
involved. 

Refinement of Foods.—The injurious 
réle of refined flours and sugars has re- 
ceived so much emphasis in recent years 
from laboratory and clinical investigators 
and observers that a steadily decreasing 
number of physicians and dentists con- 
done the culinary practices prevalent for 
many years in which insistence has been 
upon the whitest of flour and the most 
highly refined sugar. In the East, of 
course, the equivalent of the white flour 
has been, in many countries, the highly 
polished rice. Now, in America, the dis- 
semination of health information, the 
provision of wholewheat flour, the restor- 
ation, as far as possible, to flour of the 
essential elements of which it has been 
depleted and the effort to reduce the 
enormous consumption of sugar consti- 
tutes timely measures looking toward the 
alleviation of the effects upon the nations 
concerned of these widespread dietary 
errors. 

However, in addition to their own 
inadequacy, the rdle of these foods in 
displacing other more essential elements 
must not be overlooked. For example, the 
obvious detrimental effects of the intro- 
duction of refined flours and sugars into 
areas such as Eskimo-inhabited territory, 
the habits of Southern primitive peoples, 
etc., should furnish and have furnished 
evidence of unmistakable value. How- 
ever, such definite findings should not 
lead investigators to claim that the prob- 
lem of dental caries is wholly inter- 
related with the simple (etiologically 
speaking) problem of refined foods. 
Studies over a period of many years 
among primitive peoples of Eastern 
Tibet* have brought us contact with 
large groups whose diet has been, appar- 
ently, relatively stable for 1,200 years. 
These people have never heard of re- 
fined flour and refined sugar. Their diet 
consists basically of whole grain barley 
meal with butter (in great quantities), 
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cheese, milk and tea—the so-called 
“dsamba.” Yet they show a caries inci- 
dence of approximately 31 per cent in 
population of these areas. Again, tribal 
groups in Western China subsisting on 
a quite different diet—whole cornmeal, 
with scanty amounts of vegetables—sim- 
ilarly showed a 30 to 37 per cent inci- 
dence of dental caries. These tribespeople 
likewise had never even heard of refined 
flours or refined sugars. An unforgettable 
experience was to pass through the town 
of Tsa-go-lao on a market day in mid- 
summer (July) and to find only two 
commodities for sale, sacks of dried 
shelled corn (maize) and scanty bundles 
of firewood. Refinement of foods is a 
very important part of the dental caries 
picture, especially in certain environ- 
ments and geographic areas; but it 
would seem to be a part only of the 
entire picture. 

Minerals.—There is general agreement 
as to the existence of a relationship be- 
tween adequacy of calcium (supply and 
assimilation) and dental and periodontal 
health. With regard to periodontal 
lesions, there is still considerable con- 
troversy as to the exact influence of cal- 
cium, with the result that there is not 
a little confusion. However, the major- 
ity of investigators agree that prolonged 
calcium inadequacy may result in marked 
absorption of bone, with destruction of 
the alveolar process and of the periodon- 
tal membrane. The relative adequacy of 
phosphorus and of vitamin D would 
seem to have a significant influence on 
the rarefaction process. In 1932, we pro- 
duced in the white rat various degrees 
of destruction of periodontal bone and 
soft tissue leading to exfoliation of the 
tooth on low calcium diets. It is recog- 
nized, moreover, from many recent sur- 
veys of American dietaries, that calcium 
is one of the elements likely to be defi- 
cient. The dentist must be on the alert to 
check up on this vital element in the diet 
of his patients. The daily requirement (1 
gm. in childhood; 0.75 for the average 
adult; 1.5 for the pregnant woman) is 
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readily met through the use of at least 1 
pint of milk daily per adult ; 1 quart dur- 
ing childhood, adolescence and preg- 
nancy, and 14 quarts during lactation. 
Fruits and vegetables are of course also 
valuable sources. The dentist should pre- 
scribe calcium through the use of natural 
foods whenever possible. While it may 
be given in inorganic form, it is con- 
sidered advisable usually to avoid that 
type of medication. As indicated earlier, 
natural food sources are cheaper and 
may contain known and perhaps many 
as yet unknown factors which assist 
metabolism. Chronic intestinal states that 
might interfere with absorption and re- 
tention must be eliminated. 

While the essential nature of phos- 
phorus in the diet is well recognized, 
the danger of inadequacy of this element 
in American diets is not considered to 
be very great because of its wider distri- 
bution as compared to calcium. Adequacy 
is readily secured through the milk 
recommendations already given. Typical 
of the uncertainty in the periodontal 
field as to the réle of phosphorus are the 
statements by some investigators that a 
low phosphorus level tends to cause 
periodontal disease, while others find a 
high phosphorus level responsible. Lack 
of uniformity in classification of the types 
of periodontal disease may partly explain 
this divergence of opinion. 

The significance of magnesium in the 
diet is receiving increasing attention. An 
essential element in the diet, it is con- 
sidered to be related to normal calcium 
metabolism. An excess of magnesium 
inhibits calcification. An inadequacy of 
magnesium causes increased calcification, 
in which, according to Orent, Kruse and 
McCollum, there is a tendency toward 
obliteration of the marrow cavities, and 
the bones, though fragile, may become 
solid. Forbes has demonstrated that mag- 
nesium operates against calcium largely 
by increasing the solubility of calcium 
salts. In his experiments, however, this 
effect may be offset by an increased phos- 
phorus concentration of the solution. 
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Thoma* has a significant phrase “the 
physiologic sway of magnesium over cal- 
cium.” In addition to older findings on 
the damage to the enamel epithelium 
of rats in magnesium deficiency, Thoma 
quotes unpublished material of Becks and 
Furuta in which deficiency in rats caused 
pathologic calcification in the pulp, 
faulty dentin formation, resorption of 
periodontal bone, fibrous change in the 
marrow and marked basophilic staining 
of the bone. However, little is known yet 
as to the definite picture of magnesium 
deficiency in human beings. No special 
effort is necessary to secure adequacy 
of magnesium in the diet since foods 
rich in calcium are also rich in magne- 
sium. 

The fluorides are occupying a position 
of increasing interest and importance in 
dental and oral research. Their réle in 
the production of mottling of enamel is 
universally recognized. However, there 
is, as yet, not so clear a picture in con- 
nection with the relationship of fluorine 
to dental decay. While this presentation 
deals more specifically with periodontal 
conditions, it may be of interest to point 
out that while a number of investigators 
are finding harmony between what has 
been accepted as pathologic degrees of 
fluorosis and the development of dental 
caries, others are not finding so clear-cut 
a picture. In West China and Eastern 
Tibet, we have found® that the inci- 
dence of caries among groups who have 
mottled enamel, or who live in areas 
where this condition is endemic, was 
equal to the incidence among those not 
suffering from mottled enamel or living 
in areas where this condition is not en- 
demic. Moreover, a diet high in fluorine- 
containing food has, in these areas, not 
been associated with an incidence of 
dental caries significantly different from 
that in areas where the diet does not 
contain fluorine in appreciable amounts. 
In view of divergent findings, to date, it 
would seem that definite conclusions re- 
garding the oral effects of fluorosis, other 
than the production of mottling of 


enamel, must be held in abeyance, pend- 
ing more conclusive evidence. 

Other inorganic elements of foods, 
such as iron, iodine, sodium and sulfur, 
are known to be essential to the body 
economy, but special dental and perio- 
dontal interrelationships, if any, are as 
yet little understood. 

Some investigators have placed con- 
siderable emphasis upon disturbance of 
the acid-base equilibrium of the body 
in relation to the etiology of periodontal 
disease. Broderick, for example, contends 
that, frequently in the background of 
periodontosis, there is a disturbance of 
acid-base balance resulting in abnormal 
alkalinity of the tissue fluids. Nutrition 
is believed to be frequently a factor in 
acid-base disbalance. Further clarifica- 
tion is needed in this field. 

Fatty Acids and Salivary Amylase.— 
Box has advanced a theory that fatty 
acid material from various sources, and 
varying in amount, is made available in 
different ways as a protective coating 
for tooth surfaces. These sources in- 
clude degenerating cells, such as leuko- 
cytes, and epithelium ; saliva itself (pos- 
sibly phospholipids) ; diets that are high 
in animal and vegetable fats, and cereal 
starches. He recalls that Ruhland and 
Wolf have recently shown that, in the 
seeds of cereals, the amylopectin frac- 
tion of starch is esterified with the fatty 
acids—palmitic, oleic and linoleic. He 
considers that salivary amylase releases 
fatty acids from cereal starch and that 
these may perform a protective réle in 
the mouth. 

Where the activity of salivary amylase 
is impaired for any reason, the amount of 
the protective higher fatty acids from cereal 
starches is decreased. In such cases, cereal 
starches constitute a liability from the caries 
standpoint. With adequate activity of sali- 
vary amylase these starches may constitute 
an asset, and play a part in the me¢hanism 
of caries immunity. 


From the periodontal standpoint, Box 
believes that 


Under suitable conditions, fatty acid ap- 
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parently acts as an intermediary in the for- 
mation of calculus. The presence of fatty 
acid on the border of advancing calculus 
has repeatedly been shown by laboratory 
tests. 


The Vitamins.—The vitamins occupy 
so large a place in medical and dental 
literature today that it is unnecessary 
here to define their status in detail. Pro- 
found effects of vitamin-A deficiency 
upon the growing tooth have been recog- 
nized for some time, the atrophy and 
keratinization of epithelial structures, 
faulty enamel formation, etc. It is be- 
lieved by some that atrophic changes 
may affect also the mucous membrane 
and the salivary glands. Hyperplasia of 
subgingival epithelium is claimed to be 
of similar etiology, with lowered resist- 
ance to bacterial invasion. One investi- 
gator states that one fourth of the total 
incidence of gingivitis and of periodon- 
tosis is related to a deficiency of vita- 
min A. 

Marked development of our knowl- 
edge concerning the vitamin-B group 
has come in recent years. While the B 
family is now a large one, present find- 
ings would suggest that only three mem- 
bers of the family, B,, or thiamine; Bz, 
or riboflavin, and nicotinic acid, or the 
pellagra-preventive factor, have been as 
yet clearly related to human metabolism. 
It is probable that B, will be placed in 
that category also. The relation of thia- 
mine deficiency to the development of 
beriberi is well-known. Some consider, 
in addition, that its adequacy affects ap- 
petite and general vitality. Clinical symp- 
toms attributed to deficiency of vitamin 
B., or riboflavin, and readily amenable 
to vitamin therapy are angular cheilosis 
(transverse fissuring at the angles of the 
mouth), seborrheic accumulations at the 
alae of the nose, dermatitis, redness of 
the conjunctiva, etc. Nicotinic acid de- 
ficency is associated with pellagra symp- 
toms: glossitis; stomatitis; swelling and 
ulceration of the tongue ; the presence of 
a white exudate on the buccal mucous 
membrane, palate, pharynx, etc., char- 
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acteristic dermatitis of the hands, elbows, 
knees; mental conditions, etc. 

It is claimed by some that Vincent’s 
infection, which is often associated with 
the foregoing conditions, is relieved by 
administration of nicotinic acid alone. 
However, others have failed to secure 
such clearcut results. Some have had 
success in using a general B-complex 
treatment. On the whole, therefore, it 
is seen that the vitamin-B group is of 
definite significance to the dentist. Fur- 
ther, the problem of adequacy in Amer- 
ican diets is great, since so much of 
the caloric requirements is obtained 
from refined flours and sugars. 

Reference might here be made to the 
condition known as cancrum oris, or 
noma, inasmuch as its etiology links it 
with Vincent’s infection. This extremely 
grave disease has become a “textbook 
disease” in America for the reason that 
it has rarely been observed on that con- 
tinent in recent years. As a strictly pre- 
ventable disease, its disappearance is 
readily understood. It is, however, still 
prevalent in many parts of the world. 
Recently, Topping and Fraser, experi- 
menting with avitaminoses in relation to 
mouth disorders in monkeys, found that 
while cancrum oris could be produced, 
it developed in the buccal mucosa only 
in monkey receiving diets deficient in 
vitamin B,. Monkeys maintained on a 
stock diet gave no evidence of gingivitis 
or stomatitis when material from affected 
monkeys was transferred directly to them. 

In West China, we have had consid- 
erable experience with cancrum oris. In 
all of the cases treated or observed, there 
has been an invariable situation—a badly 
undernourished child, with a dirty 
mouth, suffering from or recovering 
from an exanthematous disease such as 
smallpox, scarlet fever or measles. Under 
such conditions, cancrum oris may de- 
velop. It is also known to follow typhoid 
fever, blood dyscrasias, kala-azar, etc. 
In the cases treated, there has appeared 
always to be multideficiences; and, of 


course, in view of the deadly rapidity 
of development of the lesion (in un- 
treated cases, or cases that are not seen 
within three or four days after onset, 
death usually occurs in from eight to ten 
days, accompanied by horrible mutila- 
tion), it is necessary to give drastic treat- 
ment, surgical and bactericidal, with 
immediate and thorough nutritional for- 
tification. Experimentation with individ- 
ual nutritional elements would, in such 
cases, scarcely fall within ethical limits. 
However, it is hoped that further studies 
will throw more definite light on this 
problem. 

Vitamin C has come under the spot- 
light in America and Europe, and 
much publicity has been given to the 
effects of C deficiency: inability of the 
tissues to form normal intercellular sub- 
stance ; damage to matrix of bone; in- 
terference with dentin formation; in- 
jury to vascular endothelium, etc. While, 
at the present time, a frank scurvy is 
seldom encountered, the dental profes- 
sion is becoming keenly alert to detect 
borderline conditions, and it is felt 
that such mild deficiencies are more 
numerous than is commonly realized. 
Periodontal conditions attributed to C 
avitaminosis include congestion of the 
gingivae, ready hemorrhage, rarefaction 
of alveolar bone and widening of the 
periodontal membrane. Boyle, Bessey 
and Wolbach® report the experimental 
production of lesions comparable to those 
seen in man in diffuse alveolar atrophy 
of parodontosis (complex periodontitis, 
systemic), including loosening and wan- 
dering of teeth, alveolar resorption and 
pocket formation. Some investigators as- 
sert that a low serum value for vitamin C 
does not necessarily indicate hypovita- 
minosis; and that other disease factors 
must be present if lesions are to be in- 
itiated, even in the presence of low C 
values. 

Studies in Eastern Tibet indicated to 
us and our associates the probability of 
the existence of a widespread chronic 
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vitamin-C deficiency. Dietary studies 
showed lack of adequate sources of the 
vitamin. Gingival conditions corrobo- 
rated a low-C picture. Study of urinary 
excretion of ascorbic acid showed low 
levels, harmonizing with clinical and 
dietary findings. In the course of the 
investigation, Tibetan lamas from two 
distant areas not included in the study 
described a disease (Tibetan “um-bang”) 
that fitted the picture of acute scurvy. 
Questioning as to this disease in these 
areas included a query as to any empiric 
measures taken by the patients them- 
selves to alleviate the condition. It was 
interesting to find that such patients 
would seek a vegetable, identified as a 
type of turnip and hard to obtain. The 
turnip is sliced raw and the juice is 
strained through a cloth, and this juice 
is used in treatment of the condition. 
Thus, while Western science has, in re- 
cent years, established the efficacy of the 
turnip as a source of vitamin C, the 
Eastern Tibetans have been using it for 
a similar purpose for perhaps many cen- 
turies. 

The functions and indispensability of 
vitamin D have received much atten- 
tion in recent years. Its lack of avail- 
ability in adequate amounts in ordinary 
foods, its elaboration through the effects 
of sunshine on the ergosterol of the skin 
and the inability of clothing and of or- 
dinary windowglass to transmit ultra- 
violet rays, its ability to further normal 
calcification through maintaining nor- 
mal concentrations of calcium and phos- 
phorus in the blood, the formation of 
uncalcified osteoid in its deficiency and 
interference with endochondral growth 
of bone are well known. Widely known 
also are its effects upon the teeth, its 
deficiency causing hypoplasia of enamel 
and of dentin and constituting a factor 
in the dental caries picture®"; its defi- 
ciency affecting the jaws adversely, caus- 
ing irregularity of the arches and maloc- 
clusion, although causing these usually 
only when another factor, such as 


mouthbreathing or thumbsucking, is 
present; its deficiency causing, in the 
experimental animal, osteoporosis and 
marked osteoid production (we have 
[1932] produced marked osteoid growth 
in rats with “osteoid ankylosis”) ; its 
particular importance during pregnancy ; 
its influence on the gingivae and the 
development of a characteristic gingi- 
vitis with local or generalized bright red 
coloration of the margin; its associa- 
tion (Mellanby) with deep pocket for- 
mation and alveolar bone damage in 
dogs, etc. 

Finally, the dentist must not become 
so engrossed in the search for a possible 
single vitamin deficiency that he over- 
looks the possibility of a polyvitaminosis, 
with a result, produced collectively, that 
might not be possible in the case of a 
single deficiency. 

The Endocrines.—No attempt is made, 
in this presentation, to deal with the 
problem of endocrine dysfunction and 
disturbances of dental and periodontal 
health, inasmuch as this constitutes a 
separate study. It would seem that many 
fields, of the highest significance to 
the periodontist, are gradually opening 
through an increasing knowledge of the 
nature and functions of the endocrines 
and of the effects of disturbances of equi- 
librium among their component parts. 
The possibility of adverse nutritional in- 
fluences on endocrine function must not 
be overlooked in the study of these con- 
ditions. 

Pressing Problems of the Future.— 
Problems of peculiar interest and impor- 
tance to the dentist and periodontist, in 
connection with which much has already 
been discovered and much still remains 
obscure, would seem to include (a) 
nutritional aspects in the etiology of dif- 
fuse alveolar atrophy (complex perio- 
dontitis—systemic) ; (b) the accurate de- 
tection and diagnosis of borderline 
deficiencies ; (c) effects of the quality of 
the soil (mineral and vitamin content) 
on the mineral and vitamin content of 
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foods; (d) effects of the stage of ma- 
turity of fruits and vegetables on their 
nutritional value; (e) food allergies and 
gingival and oral relationships ; (f) prac- 
tical methods for improvement of 
national food habits looking to modera- 
tion of sugar consumption; (g) use of 
unrefined and non-concentrated foods; 
(h) application of intelligence in the 
choice and balance of foodstuffs, and 
(i) provision of foods of appropriate 
physical characteristics to insure ade- 
quate functional stimuli of the dental 
organs. 

The future of the profession of den- 
tistry as a vital health service lies in the 
enlightened expansion of its biologic 
bases. 
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TOOTH MORTALITY AND SOCIO-ECONOMIC 
STATUS—LIFE TABLES FOR TEETH 


By Henry Kten,* D.D.S., Sc.D., Bethesda, Md. 


INTRODUCTION 


T is well known that collection and 
I analysis of general mortality statistics 

make possible, among other results, 
quantitative measurement of the extent 
to which deaths are prevented by pro- 
phylactic and therapeutic procedures. In 
an analogous sense, collection and study 
of material about loss of teeth should 
show the effect of dental treatment on 
tooth conservation ; quite aside from pro- 
viding a critically needed description of 
the rate at which the teeth are lost. It is 
evident that analysis of tooth mortality 
statistics is of an importance in the den- 
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tal field equivalent to that of mortality 
statistics in the medical field. 

Tooth loss is expressed statistically as 
the total number per person of perma- 
nent teeth extracted or indicated for ex- 
traction; a figure designated as the 
“tooth mortality rate.”*»? Tooth mor- 
tality rates have been obtained by sev- 
eral observers for a number of selected 
population groups, by actually counting 
the number of teeth extracted as well as 
those that were designated as “indicated 
for extraction.” However, similar data 
are not as yet available for a large rep- 
resentative sample of the general popu- 
lation. There is, however, a pressing 
need for such statistics, since a full 
understanding of the epidemiology of 
dental disease cannot be developed with- 
out them. Moreover, such knowledge 
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about loss of teeth in the general popu- 
lation is urgently needed by public health 
administrators, who now await the de- 
velopment, from tooth mortality data, 
of quantitative procedures for evaluating 
available and proposed methods of con- 
trolling disease. 

Because there are so few representa- 
tive data on tooth mortality, search has 
been undertaken for material in the lit- 
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tion. (Since information on tooth mor- 
tality is available only for white per- 
sons, analysis of tooth loss in persons 
other than white could not be included 
in the present study.) 


MATERIAL 


The present report is based on: (a) 
material on accomplished extractions, 
collected by the Committee on the Costs 
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Fig. 1.—Relationship between age and prevalence of tooth mortality among several popula- 


tions. 


erature from which, by indirect analysis, 
such information might be derived. Two 
reports which may be used for that pur- 
pose are available. It is the purpose of 
the present study to describe the meth- 
ods by which those data were combined, 
and to report the results of the combina- 


of Medical Care and the United States 
Public Health Service, and reported by 
Collins? and (b) tabulations of teeth 
requiring extraction (indicated extrac- 
tions), collected by the Committee on 
Economics of the American Dental Asso- 
ciation, and reported by Walls, Lewis 
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and Dollar.* (The information on accom- 
plished extractions was obtained by 
interview with an informant, usually the 
housewife. A diagnosis of need for ex- 
traction was not involved. The inform- 
ant was simply requested to state the 
number of teeth that had been extracted 
within the year for individual members 
of the family. The information on need 
for extraction was obtained through di- 
rect examination of the mouth by licensed 
dentists. ) 


INCOME 
UNDER 2000 DOLLARS 
—— 2000- 2999 " 
3000 & OVER " 


TOOTH MORTALITY PER PERSON 


person in a population of more than 
7,500 individuals aged from 15 to over 
65. (The income classification given for 
both sets of data is based on family in- 
come. ) 

The material on extractions deals with 
all sizes of communities, including large 
urban centers, small industrial and agri- 
cultural towns and rural areas. The 
sample, which includes individuals from 
130 localities in eighteen states, is similar 
to the general white population in distri- 
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AGE 
Fig. 2.—Relationship between age and prevalence of tooth mortality, by income group (val- 


ues plotted from Table 5). 


Collins’ material, assembled in Table 
1, gives, by economic groupings and for 
a population of approximately 38,000 
white persons, the number of extractions 
annualiy per thousand persons of ages 
ranging from early to late adulthood. 
The material from the Committee on 
Economics assembled in Table 2 gives 
values, by income classes, for the average 
number of teeth requiring extraction per 


bution as regards socio-economic status. 

The cases surveyed by the American 
Dental Association were considered rep- 
resentative of the general white popula- 
tion with regard to sex and geographic 
location and size of community from 
which they came. The age distribution 
of the sample follows in the main that of 
the general white population. However, 
low income groups are underrepresented 


4 
| 1 
| 
at 
3g | 
we 
/ 
| / 
/ 4 
4 
4 
| 
ar 
| 
| 50 58 66 74 
| 


er 


and higher ones overrepresented. Adjust- 
ment of that skewness is accomplished 
by a weighting procedure, the results of 
which are shown in the row of values 
labeled “all groups” in Table 2. 
DERIVATION OF TOOTH MORTALITY RATES 
Tooth mortality rates may be expressed 
in terms of prevalence or incidence. The 
prevalence of tooth mortality is here de- 
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Collins’ data (Table 1) are in terms 
of incidence rates of extractions, giving 
a measure of the number of teeth ex- 
tracted in one year per thousand persons 
surveyed. The data contained in the 
American Dental Association study are 
in terms of prevalence rates, representing 
the number of teeth per person indicated 
for extraction at the time of examination. 
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Fig. 3.—Tooth mortality within particular four-year intervals of age (values obtained from 


Table 12). 


fined as the number of extractions and 
extractions indicated per person up to a 
given age. The incidence of tooth mor- 
tality is defined as the number of teeth 
that are extracted and indicated for ex- 
traction per person, and within a given 
interval of time. 


In order to make those two sets of data 
comparable, it was decided to convert 
Collins’ data in order to show the preva- 
lence, or the total number, of extractions 
per person up to the several ages. (Table 
3.) Further adjustments were then made 
so that Collins’ data, like the A.D.A. 
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material, would represent observations 
for the midpoints of the various age in- 
tervals. (Table 4.) After making those 
adjustments, it was possible to combine 
Collins’ data (representing extractions) 
and the A.D.A. data (representing rec- 
ommended extractions), to produce prev- 
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tality obtained by direct observation of a 
number of selected population groups. 
That comparison would seem to indicate 
that the findings derived from the com- 
bination of the data of Collins with those 
of Walls, Lewis and Dollar are consistent 
with the findings resulting from direct 


oO 18 26 34 42 50 58 66 
AGE 


Fig. 4.—Relationship between age and tooth survival (41.) per person of surveyed popula- 
tion of approximately 45,500 white adults (values obtained from column 2, Table 13). 


alence rates for total tooth mortality. 
(Table 5.) 

A comparison was then made between 
(a) the total tooth mortality derived 
from the procedure outlined above and 
(b) the findings regarding tooth mor- 


observation. The similarity of the results 
obtained by the two methods can be 
readily observed from the graph pre- 
sented in Figure 1. The heavy line on 
that graph shows the relationship of tooth 
mortality to age as obtained from the 
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combination of Collins’ data with those 
of Walls, Lewis and Dollar. Plotted on 
the same graph with the derived mor- 
tality rate are a number of tooth mor- 
tality rates obtained by direct observation 
of selected groups in the population. 
Those observed rates, gathered from the 


(c) 5,930 grade and high school chil- 
dren in or near Hagerstown, Md.” 

(d) 642 men enrolled in National 
Youth Administration and National De- 
fense Training School projects in Mary- 
land and West Virginia.® 

(e) 200 diabetics (extractions only).° 
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Fig. 5.—Relationship between age and tooth survival (41x) per person, by income group, 
among surveyed population of approximately 45,500 white adults (values obtained from column 


2, Tables 14, 15 and 16). 


literature, are presented in Tables 6 to 
11 and include the following: 

(a) 2,365 workers in mines and 
smelters in the State of Utah.° 

(b) 433 pottery workers in West Vir- 
ginia.® 


(f) 2,682 employes of the Metropoli- 
tan Life Insurance Company in New 
York City (extractions only).’° 

With the prevalence rates for total 
tooth mortality at various age levels at 
hand, it is possible to derive incidence 
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rates for tooth mortality (the increment 
of tooth loss occurring within selected 
time intervals) from graphs showing the 
relationship between tooth mortality and 
age. For the purposes of this analysis, 
four-year intervals were selected. (In 
obtaining the differences, the reading of 
increments for intervals of less than four 
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tooth mortality occurring during each 
consecutive four-year period between the 
ages of 18 and 70 years. 


AGE, INCOME AND TOOTH MORTALITY 


On the average, among white persons, 
more than two permanent teeth have 
been extracted or are indicated for ex- 
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Fig. 6.—Relationship between age and expectancy of survival per tooth per person (Ae’;) 
of surveyed population of approximately 45,500 white adults (values obtained from column 7, 


Table 13). 


years is somewhat difficult. For that rea- 
son, the four-year interval was arbitrarily 
chosen as the shortest interval consistent 
with accurate differencing of points along 
the curves.) In Table 12 is shown the 


traction, at 18 years of age; about five. 
at 28 ; almost fourteen, at 42 ; and finally, 
at 70 years of age, a white person on the 
average has lost twenty-three permanent 
teeth. That relationship between tooth 
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mortality and age is shown graphically canvassed person found to be in a given 


by the heavy curve in Figure 1. income group at a given age originates 
The material was based on a survey of and remains in the same group. 
persons of different ages, and not on It is clear from the data presented in 


follow-up observations of individuals; Table 5 that tooth mortality is closely 
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Fig. 7.—Relationship between age and expectancy of survival per tooth per person (Ae°,) 
by income group among surveyed population of 45,500 white adults (values obtained from 
column 7, Tables 14, 15 and 16). 


therefore the summations from which related to income. That relationship is 
the tooth mortality rates are obtained in- clearly depicted in the graph presented as 
volve the arbitrary assumption that a Figure 2. Between the ages of about 18 
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Taste 1.—FreQuENcY or Extractions* 
(Assembled from a Report by Collinst) 


Annual Income 10-14 15-19 20-24 25-34 35-44 45-64 65 and Over 


Extractions 
Under $2,000 170.3 154.1 203.2 418.8 464.1 358.3 100.0 
$2,000-$2,999 207.5 173.1 254.7 348.9 529.2 413.5 153.4 
$3,000 and over 167.5 158.8 245.2 401.3 364.8 418.9 317.9 


*Number of extractions annually per thousand persons of specified age and income groups, among 
more than 38,000 white persons of both sexes. 
tPub. Health Rep., 1939, pp. 629-657. 


TaB_Le 2.—PREVALENCE OF INDICATED ExTRACTIONS* 
(Assembled from a Report by Walls, Lewis and Dollart) 


Age 


Annual Income 65 and 
15-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64 over 


Teeth Needing Extraction 


*Number of teeth needing extraction (including impacted teeth) per person; data arranged by age 
and income group and based on examination of more than 7,500 persons of both sexes, by dentists co- 
operating with the American Dental Association. 

tReport of Committee on Economics, American Dental Association, 1940. 

tThe rates for “all groups” were obtained by weighting the rates given for each income group (which 
were obtained from the population of 7,500 white adults) by the socio-economic distribution of the 
approximately 89,000,000 white adults in the United States. 


TABLE 3.—PREVALENCE OF ExTRACTIONS* 
(Based on a Surveyed Population of More Than 38,000 White Persons of Both Sexes) 


Age 
Annual Income 15 20 25 35 45 65 75 
Extractions 
Under $2,000 0.9 1.6 2.6 6.8 11.5 18.6 19.6 
$2,000-$2,999 1.0 1.9 3.2 6.7 12.0 20.2 21.8 
$3,000 and over 0.8 1.6 2.9 6.9 10.5 18.9 2.1 
All groups (weighted) 0.9 iF 2.8 6.8 t1.3 19.1 20.8 


*Number of extractions accumulated per person of specified income group, up to the specified ages. 
tRates shown for age 15 are accumulated from age 10. 


and 70 years, persons whose annua! in- level, all but a few of the full complement 
comes are under $2,000 have a signifi- of permanent teeth become unserviceable 
cantly higher tooth mortality than do by the time late adulthood is reached. By 
those with annual incomes of $3,000 or the time he is 66 years of age, a well-to-do 
more. On the other hand, at any income white adult has lost, on the average, 
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TaBLe 4.—PREVALENCE RaTEs ror Extracrtions* 


Age 
Annual Income 65 and 
15-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64 Overt 
Extractions 

Under $2,000 16.6 18.1 19.5 
$2,000-$2,999 234° $:3 8:0: 15.7 21.3 
$3,000 and over 2:2. 8.4 ALG. 20.7 


*Number of accomplished extractions accumulated per person up to the midpoints of the specified 


age intervals. 


{The midpoint for the age group ‘65 and over”’ is taken as 70 years. 


Taste 5.—Tootu Morta.ity* 


Age 


Annual Income 65 and 
15-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64 Overt 

Extractions and Indicated Extractions 
Under $2,000 2.4 3.6 5.4 8.1 10.9 14.4 18.4 19.5 21.6 23.0 24.0 
$3,000 and over 3.2. 46-63 116 13:5 5.6 12.6 22.4 
All groupst a:3. 36 $4 10:6. 13.7174 16:5° 2.6: 23.8 


*Number of extractions plus number of indicated extractions per person of specified age and income 


group. 


{The rates for “all groups”’ as well as the rates for each income group were obtained by summation of 
corresponding values in Tables 2 and 4. 
{The midpoint for the age group “65 and over”’ is taken as 70 years. 


TasBLe 6.—Tootu Mortauity Amonc A Group or METAL AND MINERS AND A 
Group or SMELTERS* 


Age 

Group 15-24 25-34 35-44 45-54 55-64 
No. of metal miners 83 308 162 90 47 
Tooth loss per metal miner 2.8 5:3 9.5 15.8 20.8 
No. of coal miners 70 155 131 82 21 
Tooth loss per coal miner 3.0 5.0 9.9 18.9 20.1 
No. of smelter workers 113 395 347 256 105 
Tooth loss per smelter 2.8 5.0 9.4 13.9 17.6 

*Brinton, Johnston and Thompson: Pub. Health Rep., 1942, pp. 218-228. 


twenty-one permanent teeth, whereas a 
person on a lower economic level loses 
nearly twenty-four. However, as was indi- 
cated earlier, the socio-economic status 
has an important bearing on the rate at 
which teeth are lost. From inspection of 


Table 5 and Figure 2, it is evident that the 


teeth of white adults with low incomes 
are lost earlier (faster) than are those of 
well-to-do persons. For example, at age 
32, a person with an annual income 
under $2,000 will have lost, on the aver- 
age, eight permanent teeth, whereas one 
with an annual income of $3,000 or more 
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does not lose that number of teeth until 
he is about 37. Again, a person of low 
economic status loses about fourteen 
teeth by the time he is 42, but on the av- 
erage a person in the highest income 
group does not lose a comparable num- 
ber of teeth until he is 47. 

Incidence rates which give the number 
of teeth extracted or indicated for extrac- 
tion per person per year can be obtained, 


the average, per person per year. The 
rate at which the permanent teeth of 
white persons are extracted or indicated 
for extraction averages, therefore, about 
one tooth for every two and one-half 
years of adult life. 

The age-interval-specific rates shown 
in Table 12 are plotted for the several 
income groups in Figure 3. It is seen 
that incidence of tooth mortality is re- 


TasLe 7.—Tootn Mortatity Amonc A Group or Pottery WorkKers* 


Age 
15-24 25-34 35-44 45-54 55-64 65-74 
No. of workers 52 129 124 78 42 8 
Tooth loss per person 4.6 8.4 14.8 18.8 25.5 27.3 


*Flinn: Public Health Bull. 224, U.S. Government Printing Office, 1939. 


Taste 8.—Tootu Morta.ity Amonc A Group or GRADE AND HicH CuHILpREN* 


No. of children 
Tooth loss per child 


403. 487 493 529 531 596 565 695 651 445 355 148 32 
0.03 0.05 0.18 0.29 0.31 0.46 0.66 0.82 1.07 1.21 1.42 2.01 2.94 


*Klein and Palmer: J.A.D.A., 1941, pp. 1489-1498. 


Tas_e 9.—Tootu Mortatity Amonc A Group or NATIONAL YouTH 
ADMINISTRATION AND NATIONAL DEFENSE TRAINING SCHOOL Projects* 


No.ofenrollees 135 109 93 69 26 18 
Tooth loss per 


24 9 6 5 


5.8 7.9 8.9 10.7 13.2 9.6 7.9 10.8 14.5 


*Klein: Pub. Health Rep., 1941, pp. 3169-3187. 


as was indicated earlier, by differencing 
successive points along tooth mortality 
prevalence curves, such as those shown 
in Figures 1 and 2. The resulting values 
form the “age-interval-specific tooth mor- 
tality rates” appearing in Table 12. For 
the “all incomes” group and over the 
adult age range from 18 to 70 years, 
somewhat more than 0.4 tooth is ex- 
tracted or indicated for extraction, on 


lated to income. Thus, for the income 
group under $2,000, the number of teeth 
extracted or indicated for extraction per 
person per four years increases sharply 
from age 18 to the age interval 38 to 42 
years. The rate of tooth loss then de- 
creases rapidly for persons in the lowest 
income group since fewer and fewer teeth 
remain to be extracted or to be indicated 
for extraction. On the other hand, for 
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the income group $3,000 and over the 
number of teeth extracted or indicated 
for extraction per person per four year 
interval rises slowly, reaching its maxi- 
mum in the eight year interval 42-50 
years. The rate of tooth mortality then 
decreases slowly, since the highest income 
group have more teeth surviving and 
remaining to be extracted or indicated 
for extraction. 


AGE, INCOME AND TOOTH SURVIVAL 


In accordance with the definition of 
tooth mortality given earlier, a tooth is 
considered to have survived if it has 


Tasie 10.—Extractions AMoNnG A GROUP OF 
Drasetics* 


Age 


30-39 40-49 50-59 60 and over 


Extractions 
per person 18.4 20.1 25.2 24.7 


*Van Kirk: J. D. Res., 1939, pp. 245-246. 
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teeth survive. That purpose may be ac- 
complished through the life table 
method.* By using the age-interval- 
specific tooth mortality rates given in 
Table 12, it is possible to develop “tooth- 
life” tables shown here as Tables 13, 14, 
15 and 16. 

One of the purposes of such “tooth- 
life” tables is to provide a basis for pre- 
diction of the average number of years 
of service that may be expected from the 
teeth remaining in the mouth at a given 


TABLE 11.—Extractions AMONG A Group 
EmpLoyepD In New York City 


Age 


30-39 40-49 50-59 60 and over 


No. of 

persons 1,348 817 409 108 
Extractions 

per person 7.8 12.0 14.9 17.1 


*Data supplied by J. M. Dunning, Metropolitan 
Life Insurance Company. 


TaBLe Tooth Morta.iry Rates* 


Specified Age Interval of Four Years 


Annual Income 18-22 22-26 26-30 30-34 34-38 38-42 42-46 46-50 50-54 54-58 58-62 62-66 66-70 


Under $2,000 18: 44 
$2,000-$2,999 LO. 2.3: 28 


Tooth Mortality Rate per Person 


a8 2.6 2.3 185 1.3 Ge 

2.4 2.6. 2:5 2.3: 41.7. 338) 

24. 28 20 3:5 
5 


*Data shown for specified age and income groups, based on a population of approximately 45,500 


white adults of both sexes. 


escaped extraction and is not indicated 
for extraction. Hence, a surviving tooth 
is one which, even though carious, 
pyorrheic or otherwise affected by path- 
Osis, may yet, in the judgment of dentists, 
be repaired to render effective service. 
In substance, therefore, tooth survival is 
defined as freedom from extraction or in- 
dication for extraction. 

It becomes of interest at this point to 
attempt to state in quantitative terms 
the various characteristics of the way the 


age. The foundation for the development 
of the “tooth-life’ expectancy rate 
(Ae°,) is a knowledge of the number of 
teeth surviving in the mouth of the aver- 
age person at the beginning of a specified 
age interval. With a table of age- 
specific tooth mortality rates (Col. 3— 
Adx), the number of teeth surviving up 
to the beginning of each age interval is 
readily computed by subtraction. 

Apart from its use as the first step in 
the computation of the tooth-life expec- 


he 
of 
ted ! 
out | 
alf 
wn 
>ral 
pen 
re- 
5-74 
8 
19 
32 
.94 
4.5 
me 
eth 
per 
ply 
42 
de- 
est j 
eth 
ted 
for 


92 THE JOURNAL OF THE AMERICAN DENTAL ASSOCIATION 


13.—Tooru-Lire ConstrucreD FROM AGE-INTERVAL-SPEcIFIC TootH Morta ity 
Rates Given 1n TABLE 12 For A PopuLaTION OF APPROXIMATELY 45,500 
Waite Aputts or Bot Sexes* 


Age 
Interval 
(x to x +4) Alx Adx 100A qx AL, AT, Ae®; 
(1) (2) (3) (4) (5) (6) (7) 
18-22 29.8 1.0 3.36 117.2 938.2 31.48 
22-26 28.8 1.4 4.86 112.4 821.3 28.51 
26-30 27.4 1.7 6.20 106.2 708.6 25.86 
30-34 25.7 2.1 8.17 98.6 602.4 23.44 
34-38 23.6 2:5 10.59 89.4 503.8 21.35 
38-42 21.1 2:7 12.80 79.0 414.4 19.64 
42-46 18.4 2.4 13.04 68.8 335.4 18.23 
46-50 16.0 2.0 12.50 60.0 266.6 16.67 
50-54 14.0 2.0 14.29 52.0 206.6 14.76 
54-58 12.0 1.5 12.50 45.0 154.6 12.88 
58-62 10.5 1.1 10.48 39.8 109.6 10.44 
62-66 9.4 0.8 8.51 36.0 69.8 7.43 
66-70 8.6 0.3 3.49 33.8 33.8 3.93 


*Col. 1 (x to x+4): Age interval. 

Col. 2 (Aly): Number of teeth surviving at beginning of specified age interval, per person. 

Col. 3 (Adx): Number of teeth affected by mortality during specified age interval, per person. 

Col. 4 (100Aqx): Number of teeth affected by mortality during specified age interval, per hundred 
teeth surviving at beginning of the same age interval. 

Col. 5 (ALx): Total number of years of tooth survival within specified age interval, per person. 

Col. 6 (AT): Total number of years of tooth survival within specified age interval and all following 
intervals up to age 70, per person. 

Col. 7 (Ae°x): Expectation of tooth survival; i.e., the average number of years of survival remaining 
up to age 70, per tooth surviving at the beginning of specified age intervals. 


14.—Toornu-Lire TaBLe ConstrucreD FROM AGE-INTERVAL-SPECIFIC TooTH Mortatity 
RATEs FOR THE Group “Unper $2000,” as Given 1n TABLE 12* 


Age Interval 


(x to x+4) Adx 100Aqx Aly AT; 
(1) (2) (3) (4) (5) (6) (7) 
18-22 29.5 1.0 3.38 116.0 913.6 30.97 
22-26 28.5 1.4 4.91 111.2 797.6 27.99 
26-30 27.1 1.8 6.64 104.8 686.4 25.33 
30-34 25.3 2:2 8.70 96.8 581.6 22.99 
34-38 23.1 2.4 10.39 87.6 484.8 20.99 
38-42 20.7 2.8 13.53 Five 397.2 19.19 
42-46 17.9 2.6 14.53 66.4 320.0 17.88 
46-50 15.3 2.3 15.03 56.6 253.6 16.58 
50-54 13.0 1.8 13.85 48.4 197.0 15.15 
54-58 11.2 2 11.61 42.2 148.6 13.27 
58-62 9.9 0.8 8.08 38.0 106.4 10.75 
62-66 a 0.6 6.59 35.2 58.4 7.52 
66-70 8.5 0.4 4.71 33.2 33.2 3.91 


*For explanation of tooth-life table columns, see footnote to Table 13. 


tancy rate, the tooth survival rate is par- number of teeth surviving at the begin- 
ticularly useful and interesting in itself. ning of specified age intervals (A1, values 
As can readily be seen, a plotting of the of the tooth-life table) for the “all in- 
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come” group (Fig. 4) shows the way in additional teeth are extracted or indi- 
which the teeth of the average white per- cated for extraction; 12 teeth surviving 
son survive as age advances. At age 18, at age 54. Finally, at 66, a white person 
a white person has, on the average, 29.8 has, on the average, fewer than nine 
surviving permanent teeth. Between 18 permanent teeth. 

and 22 years, one tooth per person is ex- The relationship between tooth sur- 


15.—Tootu-Lire Taste Constructrp From AGE-INTERVAL-SPEcIFIC TooTH MortALity 
Rates For THE INcomME Group ““$2000-$2999,” as GIVEN IN TABLE 12* 


Age Interval 


(x tox+4) Alx Adx 100Aqx AL, AT. 
(1) (2) (3) (4) (5) (6) (7) 
18-22 29.8 1.0 3.36 117.2 958.8 32.17 
22-26 28.8 3 4.51 112.6 841.6 29.22 
26-30 27.5 1.5 5.45 107.0 729.0 26.51 
30-34 26.0 2.0 7.69 100.0 622.0 23.92 
34-38 _ 24.0 2.0 8.33 92.0 522.0 21.75 
38-42 22.0 2.4 10.91 83.2 430.0 19.55 
42-46 19.6 2.6 13.27 73.2 346.8 17.69 
46-50 17.0 2.5 14.71 63.0 273.6 16.09 
50-54 14.5 2.3 15.86 53.4 210.6 14.52 
54-58 17.2 1.7 13.93 45.4 157.2 12.89 
58-62 10.5 is 10.48 39.8 111.8 10.65 
62-66 9.4 0.5 5.32 36.6 72.0 7.66 
66-70 8.9 0.1 1.12 35.4 35.4 3.98 


*For explanation of tooth-life table columns see footnote to Table 13. 


16.—Toortu-Lire Constructep From AGE-INTERVAL-SreciFic TootH Morta.ity 
Rates ror Income Group “$3000 anp Over,” as GrvEN IN TABLE 12* 


Age Interval 


(x to x+4) Alx Adx 100Aqx Al. ATx 
(1) (2) (3) (4) (5) (6) (7) 
18-22 30.3 1:2 3.96 118.8 1043.4 34.44 
22-26 29.1 1.3 4.47 113.8 924.6 31.77 
26-30 27.8 1.6 5.76 108.0 810.8 29.17 
30-34 26.2 1.6 6.11 101.6 702.8 26.82 
34-38 24.6 7 6.91 95.0 601.2 24.44 
38-42 22.9 1.8 7.86 88.0 506.2 22.10 
42-46 21.1 1.9 9.00 80.6 418.2 19.82 
46-50 19.2 1.9 9.90 73.0 337.6 17.58 
50-54 7:3 1.8 10.40 65.6 264.6 15.29 
54-58 15.5 By 10.97 58.6 199.0 12.84 
58-62 13.8 1.5 10.87 52.2 140.4 10.17 
62-66 12.3 10.57 46.6 88.2 
66-70 11.0 Te 10.91 41.6 41.6 3.78 


*For explanation of tooth-life table columns, see footnote to Table 13. 


tracted or indicated for extraction. At vival (A1,) and income is plotted in Fig- 
the beginning of the next age interval, ure 5. Up to 18 years of age, persons at 
ie., at exactly 22 years, 28.8 teeth sur- the highest income level have more than 
vive. At 50 years, 14 teeth have survived, thirty surviving teeth, but persons with 
and during the next four-year interval incomes under $3,000 have fewer teeth. 
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By the time 66 years of age is reached, 
the average person of the highest income 
group has eleven surviving teeth, while 
persons of the lowest income class have 
fewer than nine. As has been explained, 
the “tooth-life” expectancy rate repre- 
sents the average number of years of 
service that may be expected from the 
teeth remaining in the mouth, and not 
indicated for extraction, at a given age. 
(Table 13.) (Tooth-life table, Col. 7— 
Ae®,.) For example, at 18 years of age, 
the 29.8 surviving teeth have an average 
expectancy of tooth life of 31.5 years. 
The 25.7 surviving teeth at 30 years of 
age may each be expected to survive an 
average of 23.4 years. At age 50, the 14 
teeth remaining may be expected, on the 
average, to survive 14.8 years. Finally, 
at age 66, the average expectancy of 
survival up to age 70 is about four years 
for each of the remaining 8.6 teeth. The 
relationship between age and years of 
survival to be expected of teeth present 
at the beginning of each interval of age 
is shown graphically in Figure 6. 

Values for the expectancy of survival 
of the teeth of the various income groups, 
plotted against age in Figure 7, indicate 
that persons with incomes of $3,000 or 
more have a significantly higher tooth 
life expectancy than do persons of lower 
income. The higher expectancy persists 
from age 18 to about 54. However, in 
years subsequent to age 54, there is only 
a small difference in the expectancy of 
survival of the teeth of members of the 
different economic groups. (Tables 14, 
15 and 16.) 

It is clear from the previous discussion 
that the teeth of the well-to-do render 
appreciably longer service than do those 
of the low income groups. Quantitatively, 
that difference in length of service is 
given by column 6 (AT,) of the tooth- 
life table. Thus, from Tables 14 and 16, 
it may be noted that all the teeth that do 
survive give an aggregate of 913.6 years 
of service (from age 18 to 70) per person 


of the income group “under $2,000” ; 
while, during the same age interval, the 
teeth that survive per person of the in- 
come group $3,000 and over survive a 
total of 1,043.4 tooth years. Expressed in 
other terms: The permanent teeth of a 
person of the income group $3,000 and 
over give an aggregate of 130 more years 
of service than do those of a person in the 
income group under $2,000. 

It has been shown in earlier publica- 
tions’: ™ that the well-to-do have a caries 
susceptibiity no less marked than that of 
the less favored, and that caries is one of 
the more important factors in tooth mor- 
tality. The finding that the well-to-do 
are able to obtain longer service from 
their teeth doubtless reflects the fact that 
they receive a considerable amount of 
dental care. (An analysis of the rela- 
tion of socio-economic status and dental 
services received and needed will be given 
in a subsequent report. ) 


SUMMARY 


1. Analytic procedures are described 
by which data on extractions collected 
from a population of approximately 
38,000 white adults are combined with 
material on indicated extractions ob- 
tained from a surveyed population of 
more than 7,500 white adults. By com- 
bining the two sets of data, age-interval- 
specific tooth mortality rates are ob- 
tained. 

2. It is shown that the average white 
adult has more than four-tenths of a 
tooth extracted or indicated for extrac- 
tion per year over the age range of 18 to 
70, or approximately one tooth for each 
two and one-half years of adult life. 

3. The rate at which the teeth are ex- 
tracted or indicated for extraction is re- 
lated to socio-economic status. Persons 
with annual incomes under $2,000 show 
a significantly higher rate than do those 
with annual incomes of $3,000 and over. 

4. “Tooth-life tables” for the several 
income groups are constructed from 
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age-interval-specific tooth-mortality rates. 

5. The average white person at age 
18 has 29.8 serviceable teeth, which have, 
up to age 70, an average expectancy of 
remaining serviceable for 31.5 years 
longer, per tooth. 

6. For the ages under 54, the average 
expectancy of teeth remaining in service 
is closely related to socio-economic status. 
A tooth in serviceable condition at age 
18 in a person of the income group 
$3,000 or more may be expected to re- 
main in serviceable condition, on the 
average, approximately 34 years longer, 
but, at the same age, a comparable tooth 
in a person in an income level under 
$2,000 a year may be expected to give on 
the average no mniore than about thirty- 
one additional years of service. 

7. After about 54 years of age, the 
amount of service (in years) to be ex- 
pected from the surviving teeth of per- 
sons in the several income levels differs 
only slightly. 

8. Over the age interval from 18 to 
70 years, the teeth of a person of the 
income group $3,000 and over give 130 
years longer service than do those in a 
person of the income group under 
$2,000. 
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TIC DOULOUREUX* 


By T. A. Harporove, D.D.S., Fond du Lac, Wis. 


IC DOULOUREUx, or trifacial 

neuralgia, is a condition that has 

baffled both medicine and dentis- 
try for a great many years. Some men, 
as a result of their experience, have 
ventured an opinion as to the cause, but 
others have refrained because, up to this 
time, positive knowledge of its etiology 
is lacking. 

The first essential in the treatment of 
a condition is an accurate diagnosis, and 
in this instance I mean a determination 
as to whether the condition is trifacial 
neuralgia or some Other form of neural- 
gia. 

In an article in the Journal of the 
American Medical Association, a criti- 
cism has been made of a method of 
treatment advocated by me, a criticism 
particularly irritating since the author of 
the article refers to my ignorance of 
neuralgia and the symptomatology of 
trigeminal neuralgia and its voluminous 
literature. That is an unjust accusation, 
since I have studied most of the litera- 
ture available on the subject. The spirit of 
the article in the Journal of the Amer- 
ican Medical Association is more in the 
nature of malice than in the interest of 
scientific investigation. The article criti- 
cized severely the statement that I be- 
lieved tic douloureux to be an aftermath 
of typhoid invasion. That statement was 
made with a clear understanding that it 
is possible to have a typhoid invasion 
of the body without developing a true 
case of typhoid fever. Early investigators 
have stated many times that typhoid 


*Answer to a criticism appearing in the 
Journal of the American Medical Association, 
October 24, 1942. 
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organisms have been found in the parotid 
glands. They have also been found in 
the gallbladder and the intestinal tract, 
and, like many other organisms in the 
human body, in certain individuals may 
never entirely disappear. For instance, 
in tuberculous infections, the patient 
many times makes a recovery so far as 
clinical symptoms are concerned, but 
necropsy may show controlled lesions. 
The same thing is true with regard to 
typhoid organisms. Medical history re- 
cords what are known as typhoid car- 
riers, who apparently do not suffer from 
the infection themselves, but are danger- 
ous to society. The belief that nervous 
tissue can be affected by typhoid organ- 
isms or typhoid byproducts of some sort 
to the extent that irritation of the tissue 
results in what we know as tic dou- 
loureux is not without reason. 

First of all, this experimentation was 
not so casual as the critic would indicate, 
the conclusions being arrived at after a 
thorough study of patients afflicted with 
trifacial or trigeminal neuralgia. An op- 
portunity presented itself in the case of a 
patient who had had tic douloureux 
for thirty years and who had had nearly 
every type of treatment except a major 
operation. 

The author of the criticism refers to 
major trigeminal neuralgia, by which I 
presume he means an affliction of the 
three major branches of the trifacial 
nerve, the ganglion itself also possibly 
being afflicted. That is only a question 
of degree. Tic douloureux should be 
diagnosed long before it reaches that 
stage. When this patient referred to 
above developed typhoid fever and the 
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diagnosis had been positively established, 
the tic douloureux or trifacial neural- 
gia entirely disappeared. I had em- 
ployed injections of alcohol many times 
in this case. The patient was being 
treated for typhoid fever by S. E. Gavin, 
a very competent physician and _ sur- 
geon, and one who has since that time 
employed typhoid vaccine injections in 
many Cases of tic douloureux. 

In the first case in which typhoid vac- 
cine was used, the patient was hospital- 
ized and injections were given under my 
direction by G. R. Anderson, of Neenah, 
Wis., who was at that time an intern 
at St. Agnes’ Hospital, Fond du Lac, 
Wis. The first injection was 50,000,- 
ooo dead typhoid organisms. On the 
fourth day, 150,000,000 were injected, 
and thereafter at four-day intervals 
200,000,000, 400,000,000 and 500,000,- 
000 were injected. After the patient had 
received four doses, the pain disappeared. 
The pain was the first symptom to dis- 
appear, the jerking sensation or tic re- 
maining until further injections were 
made intravenously. They can, of course, 
be made intramuscularly, but it has not 
been our experience that the intramuscu- 
lar injection is so effective as the intra- 
venous injection. 

A. A. Skemp, a surgeon and physician 
of note, of La Crosse, Wis., has treated 
from fifteen to twenty cases by intramus- 
cular injection and has relieved all the 
patients. Whether this wiil be a perma- 
nent cure, we do not believe that any one 
can say, because the idea is not yet old 
enough. In the original article, it was 
advocated that these injections be made 
every three months over a period of fif- 
teen months. 

It has been our experience that it is 
not a question of high fever therapy or 
protein shock, but rather a gradual im- 
munization of the nervous tissue to irri- 
tation until the pain disappears. Our 
experience has been similar to the ex- 
perience of E. R. Schmidt, surgeon, of 


the University of Wisconsin, whose arti- 
cle, appearing in the Wisconsin State 
Medical Journal, August 1939, “Eval- 
uation of Therapy in Trigeminal Nevu- 
ralgia” stated that the smaller doses were 
found to be as beneficial as the larger 
ones ; or in other words, that a high tem- 
perature was not necessary. 

The best method of administration, as 
experience has taught us, is to start with 
5,000,000 organisms in every case, be- 
cause some of these cases respond very 
readily to that number of organisms. We 
have found that when cases do respond 
readily to the small doses, it is not advis- 
able to give the larger doses because, even 
though the author of the medical article 
may not believe this, too large a dose of 
typhoid organisms will, for some reason 
or other, reestablish the pain. It is a 
question of refinement in the treatment. 
All of these patients should be in a state 
of rest until after the reaction takes place, 
which is usually in from one to four or 
five hours. The patient can be up and 
about after that until the time for the 
next intravenous injection. 

Every new idea, of course, is liable to 
criticism, and should receive it, but it 
should be a just criticism and not solely 
in the spirit of condemnation. 

I take it that Dr. Hackler, of Wash- 
ington, will read this article and the in- 
formation that he obtains will enable him 
to try the treatment on some of his cases. 
The only caution I would suggest is that 
it be administered by a physician who 
is familiar with the administration of 
vaccines. 

The medical critic’s conclusion that 
there is only one permanent treatment 
actually known for true trigeminal neu- 
ralgia, and that is the section of the pain- 
carrying fibers, preferably centrally to the 
gasserian ganglion, is, of course, arrived 
at after a study of the literature, and is 
not based on actual experience. There is 
no doubt that one way to stop the pain is 
severing of the nerve fibers carrying the 
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pain. The operation itself, however, is 
rather a severe one even in the hands of 
such men as E. R. Schmidt, of the Uni- 
versity of Wisconsin, A. W. Adson, of the 
Mayo Clinic, and R. M. Klemme, of St. 
Louis, Mo., who have minimized the 
danger of the operation and have to a 
great extent isolated and severed the pain- 
carrying fibers. The operation, however, 
is not always a success as regards injury to 
the patient’s facial nerves and particu- 
larly the fibers that supply the tissues of 
the eye on the affected side. Every 
patient should be told that the major 
operation will relieve him of the pain, 
but not that he is to have a normal 
condition after that in every case. 

I tried the mixed vaccine, including 
the typhoid, first without a result and 
advised my patient to go to a skillful 
operator, a pioneer operator in Phila- 
delphia. Several months after the opera- 
tion, the patient developed an infection 
in the eye on that side of the face, and 
the eye had to be removed. He has no 
sensation in the mouth on that side at 
the present time. He wears dentures and, 
many times, they cut into the tissues long 
before he has any knowledge of it, and 
so, in the future, it is possible that a 
malignancy may develop in the oral cav- 
ity. I am not saying this in criticism of 
the operation, but in reply to my critic. 
There is no question about the success of 
the resection operation in the hands of 
skilful men. 

As to the review that my critic made 
of fifty cases of tic douloureux : He stated 
that he found only two with typhoid, but 
he did find the two. Our access to these 
cases has been very much greater and 


covers a very much wider field than do 
his findings. 

To refer to just a few men who have 
had experience with this method of treat- 
ment, and I mention them because they 
are men of standing, integrity and pro- 
fessional ability, both as physicians and 
surgeons, there are, first, S. W. Gavin, of 
Fond du Lac, Wis., chief of staff at 
St. Agnes’ Hospital, who had charge of 
the original patient when the observation 
was made, and who has treated a great 
many cases by this method of treatment ; 
second, E. R. Schmidt, of the University 
of Wisconsin, who reports in the Wis- 
consin State Medical Journal, August 
1939, having treated eighteen cases by 
the use of typhoid vaccine ; G. R. Ander- 
son, of Neenah, Wis., who, as an intern at 
St. Agnes’ Hospital, made the first injec- 
tions that cause the pain to disappear ; 
K. Kastl, an intern at St. Agnes’ Hospi- 
tal and now in the United States Army 
stationed in San Francisco, Calif.; R. H. 
Dorr, a former intern at St. Agnes’ Hos- 
pital, later a practitioner in Milwaukee, 
Wis., who is now in the United States 
Army; R. R. Powell, of Janesville, Wis., 
a dentist, who himself had trifacial neu- 
ralgia for years and was treated by R. C. 
Hartman, M.D., of Janesville, Wis.; F. 
A. Bull, supervisor of dental education in 
the State of Wisconsin; O. H. Moen, of 
Watertown, Wis., past president of the 
Wisconsin State Dental Society, who has 
cooperated in the treatment of patients, 
and, in conclusion, I myself, who have 
received endless numbers of letters from 
grateful patients all over the United 
States. 


Commercial Bank Building. 
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PRECISION GOLD INLAYS MADE BY A 
SIMPLE TECHNIC 


By Georce M. Hotuensack, D.D.S., Los Angeles, Calif. 


IHE gold inlay has been used for a 

long enough period to be well 

evaluated. It occupies an _ indis- 
pensable position in modern dental prac- 
tice and, in many ways, is superior to any 
other type of restoration, yet it has a 
number of serious shortcomings, which 
keep it from being the ideal means of 
restoration that many of us at one time 
hoped it might be. 

An attempt will be made to enumerate 
the desirable features of the cast inlay 
restoration. 

1. It is the best means now available 
for the accurate anatomic reproduction 
of lost tooth structure. It is equally 
effective in small restorations or those 
which require the reproduction of the 
entire coronal portion. The accuracy 
with which this can be done is limited 
only by the ability of the operator. In 
this regard, it is superior to any other 
means of restoration. 

2. A wide variety of materials and 
alloys can be used in inlay restorations, 
and thus it is possible to select for the 
individual operation a type of material 
that has suitable physical properties. 
There is no other means of restoration 
that has this decided advantage. The 
physical properties of gold can be rad- 
ically changed by alloying with other 
metals. Twenty-four carat cast gold, in 
an annealed state, is said by some au- 
thorities to have a Brinell hardness of 
only 25 and a tensile strength of 16,800 
pounds per square inch, with yield point 
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zero, elongation 45 per cent and fusion 
point 1945° F. By suitable alloying with 
other noble or base metals, it is possible 
to increase the Brinell hardness to ap- 
proximately 250, to decrease the elonga- 
tion to as little as 1 per cent and to raise 
the proportional limit from zero to as 
high as 87,000 pounds. The fusing point 
can be reduced to well below 1600° F. or 
raised far above 1945° F. and the color 
varied from the rich yellow of gold to a 
white, almost rivaling platinum in ap- 
pearance. It will be readily appreciated 
that with this wide range of possible 
physical properties, an alloy can be 
selected that will possess, to a high de- 
gree, the properties most desirable for 
any given type of restoration. This may 
be done and the gold content still be 
sufficiently high to meet the specification 
of the Bureau of Standards for dental 
gold alloys. 

In certain cases, for temporary restora- 
tions, inexpensive base metal may be suc- 
cessfully used. Also, it is possible to make 
cast restorations of pure platinum or 
alloys of platinum and iridium. How- 
ever, this is a difficult and involved 
process and, to date, it has been impos- 
sible to cast platinum and its alloys as 
accurately as gold. 

3. All inlay restorations depend on 
some type of cement for sealing in the 
cavity. All cements possess low thermal 
conductivity, which tends to greatly 
reduce thermal shock and its possible 
unfortunate sequelae. 

4. Cast restorations are ideal when 
used for the foundation for means of 
retention of porcelain inlays and 
crowns. A combination of cast inlays 
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with fused porcelain can be used to 
restore teeth in the anterior portion of 
the mouth so that the esthetic require- 
ments will be met. 

The undesirable properties of a cast 
inlay are few, but at least one of them is 
of vital importance. They are: 

1. The inlay is dependent entirely on 
some form of cement for sealing in the 
cavity. All cements available today are 
quite soluble in saliva, regardless of its 
pH. It will thus be seen that the cement 
used in retaining an inlay starts to dis- 
integrate as soon as it comes in contact 
with the oral fluids and continues to do 
so uninterruptedly until the restoration 
fails. Fortunately, this difficulty can be 
greatly reduced by very accurate fitting 
of inlays. A statement formerly made 


Fig. 1.—Occlusal view of Class 2 cavity in 
mesial surface of upper first molar. It will be 
noted that while this cavity is kept to the 
minimum size, it fully meets the requirements 
of extension. 


and quite generally accepted is that the 
cement line around an inlay will dissolve 
only the depth of its width. Of all un- 
founded and empirical statements ever 
made, this is about the worst. It has 
caused untold damage as it has led many 
operators to believe that a cement line 
of considerable width “wouldn’t do much 
harm anyway.” The fact of the matter 
is that a wide cement line will fail much 
more rapidly than a narrow one, but, as 
previously stated, under all conditions, 
the cement does dissolve continuously 
and, in the course of time, will be com- 
pletely destroyed. 


2. All metallic inlays are highly sus- 
ceptible to thermal change, which in 
deep-seated cavities might cause consid- 
erable shock to the pulp, although, as 
previously pointed out, this is lessened 
considerably by the cement. Thermal 
change is capable of causing consider- 
able expansion or contraction of the in- 
lay, when the temperature is raised to 
above that of the mouth or. reduced to 
below it. The zinc phosphate cement, 
which is universally used today, has prac- 
tically no modulus of elasticity, and the 
intermittent pressure brought to bear 
upon it, between the comparatively un- 
yielding walls of the cavity and the inlay, 
quite logically causes mechanical disinte- 
gration of the cement. 


Fig. 2.—Proximal view of cavity shown in 
Figure 1. Attention is called to the fact that 
all line and point angles are well developed; 
which tends to greatly increase retention and 
resistance. No bevels are used except at the 
gingival aspect. 


3. The color and appearance of the 
gold inlay restoration are not pleasing. 
However, in this regard, it is no worse 
than other metallic restorations. 

4. There is difficulty in making cast 
restorations of such dimensions that they 
merely meet the requirements of exten- 
sion, resistance to stress and retention. 
It is true that it is much easier to make 
an inlay restoration in a widely cut 
cavity than in a small one. The tend- 
ency, and, it might almost be said, the 
universal practice, is to greatly over- 
extend cavities for the convenience of 
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the operator and to make his work as 
easy as possible, rather than keep the 
cavity to minimum size. This has un- 
doubtedly caused a needless sacrifice of 
tooth structure. It is admitted, how- 
ever, that it is perhaps unjust to classify 
this as an undesirable property of the 
inlay itself. In other words, it is the 
abuse of the inlay rather than something 
inherently wrong with it that has this 
undesirable effect. 

The foregoing has been written in an 
attempt to evaluate the cast restoration 
after the lapse of sufficient time for this 
to be fairly done. All that has been set 
forth is the result of my observations over 
a period of thirty-five years, during 
which time constant effort has been 
made to improve the technic used in 


Fig. 3.—Cross-section of cavity shown in 
Figures 1 and 2. Attention is called to the 
acuteness of the gingival axial line angle, also 
the deepening of the occlusal part of the 
cavity at its distal termination. This is of 
great value where maximum retention is re- 
quired. 


making cast restorations. The desirable 
and undesirable properties of this restor- 
ation have been presented without bias, 
and it is believed that they will coincide 
with the experience and belief of others 
who are equally unbiased. 

At this time, and before entering into 
a technical discussion of the subject, it 
seems desirable to give a brief history of 
the cast restoration, whereby a suitable 
background can be presented for the 
technic. 


Fig. 4.—Device for determining accuracy 
of castings, consisting of modified ten thou- 
sandths inch micrometer. 1, tube made of pat- 
tern wax. 2, wax tube with ends closed with 
softer wax. 3, billets of clasp metal faced true 
on one end, with opposite ends reduced in 
diameter. 4, wax tube with clasp metal bil- 
lets in each end, with sprue pin mounted. 
5, completed casting. 6, hole drilled in anvil 
of micrometer approximately 1 mm. in depth. 
B, sleeve fitted to spindle of micrometer with 
hole drilled exactly in its center. This should 
be the same depth as the hole in A. These 
holes are reamed to such a size that the clasp 
metal billets fit them accurately, yet they can 
be removed without the slightest resistance. In 
use, wax pattern 4 is placed in the micrometer, 
which is adjusted to an exact reading. In 
closing the micrometer, the billets of the clasp 
metal will be farther imbedded in the pattern, 
an accurate measurement of the distance be- 
tween the faces of the billets being thus per- 
mitted. The pattern is next removed from the 
micrometer and is invested and cast. 7, com- 
pleted casting placed in the micrometer exactly 
in the way that the wax pattern was measured. 
Any change in dimension can be accurately 
ascertained. With the technic described, ac- 
curate results have been consistently achieved. 
The type of casting apparently makes no dif- 
ference in its dimension, complicated castings 
showing as great accuracy of reproduction as 
the more simple types. 
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The earliest authentic record of the 
cast gold inlay is found,in 1898, when 
Dr. Philbrook demonstrated a cast gold 
inlay before the Iowa State Dental 
Society. Several others, including John 
A. Lentz, of Phoenix, also made use of 
this process during the ensuing years. 
Strange as it may seem, none of these 
early users seemed to realize the great 
possibilities of the casting process as 
applied to dentistry. This remained for 
William H. Taggart, of Chicago, who 
made an exposition of his casting technic 
in 1907. He had worked several years 
prior to this on the technic and the 
materials used with it. The original 
Taggart technic was remarkably good, 
especially when consideration is given to 
the fact that Dr. Taggart had no scien- 
tific training, all of his deductions being 


Fig. 5.—Cross-section of occlusal cavity in 
bicuspid with accurately fitted inlay. The 
close plunger-like fit renders impossible its ac- 
curate seating during cementation. 


made by the trial and error method. 
Careful technicians soon became con- 
vinced that Dr. Taggart’s technic had 
certain inherent inaccuracies, the prin- 
cipal one being that no provision was 
made for the shrinkage of the gold when 
passing from the molten to the solid 
state. The first attempt to overcome 
this inaccuracy was that of C. S. Van 
Horn, of Bloomsburg, Pa. In 1910, Dr. 
Van Horn wrote a paper on the cast 
gold inlay in which he stated that cast- 
ings made in a red hot mold were al- 
ways larger than those made in a cold 


mold. (We assume, of course, that high 
silica investment was used, though Dr. 
Van Horn never mentioned this.) He 
also described his method of investing 
the pattern while in a heated and ex- 
panded condition, maintaining the heat 
until the investment had set. With this 
enlarged mold, which was further en- 
larged by thermal expansion, he was 
able to make castings with a considerable 
degree of accuracy. He also tells of 
making oversize castings by using greater 
wax expansion. This paper was pub- 
lished in the Dental Cosmos in 1910. It 
is suggested that it be generally read, as 
it indicates very clearly who originated 
the idea of a compensating technic. 
Many years later, Weinstein and Cole- 
man developed a technic using the same 
basic principles as were embodied in the 


Fig. 6.—Inlay shown in Figure 5 with en- 
tire cavosurface, except that adjacent to mar- 
gins, etched with aqua regia. This removes 
a definite and even thickness of metal, per- 
mitting the inlay to be accurately seated, at 
the same time retaining the accurate marginal 
fit. 


Van Horn technic; i.e., wax expansion 
and thermal expansion of investment: 
This work was done at the U. S. Bureau 
of Standards, where the finest type of 
scientific equipment was available. The 
thermal curves of all three materials 
used in the production of a gold inlay 
were first ascertained. It was found that 
gold showed a shrinkage of approxi- 
mately 1.25 per cent when passing from 
the liquid state to room temperature. 
With a wax and investment of known 
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thermal expansion, it now became a sim- 
ple mathematical procedure to develop a 
technic in which the maximum expan- 
sion of a higl: silica investment was util- 
ized with a sufficient amount of wax 
expansion so that the two resulted in a 
mold sufficiently oversize to compensate 
for the shrinkage of gold. This technic 
gave fairly satisfactory results under 
some conditions. It was soon found, 
however, that wax expansion was unsafe 
for the reason that serious distortion of 
the pattern was apt to occur, the re- 
sult being even more unsatisfactory than 
when no compensation was used. At- 
tention is directed to the fact that the 
effect of setting expansion was not recog- 
nized at all, and it is very probable that 


Fig. 7.—Cross-section of bicuspid, showing 
indifferently fitted occlusal inlay, with mar- 
gins adapted by spinning or burnishing proc- 
ess. 


it did have considerable bearing on the 
results which Weinstein and Coleman 
achieved. This being the case, it is 
difficult to reconcile the theory of their 
procedures with the practical results. 
Wax expansion was utilized in many 
technics that were subsequently de- 
veloped, but it» was soon discredited 
and has been generally discarded. 
Following their work on high silica 
investments, Weinstein and Coleman 
conceived the idea of using a converted 
form of silica, known as cristobalite, to 
replace the silica in the investment. The 
thermal expansion of cristobalite being 
much greater than that of silica, it was 


believed that such an investment would 
completely compensate for the shrink- 
age of the gold. This proved to be true, 
but the use of cristobalite introduced 
another and new difficulty, the preven- 
tion of overexpansion of the mold and 
the development of oversize castings. 
That the oversize casting is now a serious 
problem cannot be doubted. It is prob- 
ably true that a large percentage of the 
castings being made today are definitely 
oversize, and between an oversize cast- 
ing and one that is slightly undersize, 
admitted that they are both undesirable, 
it seems that the one that is slightly un- 
dersize is the better. When the expansion 
curve of cristobalite investment is studied, 
it becomes evident why it is hard to 


Fig. 8.—Inlay shown in Figure 7 after con- 
siderable lapse of time, resulting in so-called 
wire margin. The seal produced by burnish- 
ing has been completely lost, and this will in 
time result in failure of the inlay. 


produce castings of exact dimension 
with it. 

This investment has a maximum 
thermal expansion of approximately 1.25 
per cent and a setting expansion of 0.36 
per cent, the total of the two being ap- 
proximately 1.61 per cent, which is con- 
siderably greater than the shrinkage of 
gold. Owing to the fact that the thermal 
curve of this investment is almost ver- 
tical, it is exceedingly difficult to cast at 
a temperature that will assure accurate 
reproduction. My observation indicates 
that most castings made with cristobalite 
investment are oversize. 
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About ten years ago, Carl Scheu, of 
Lakewood, Ohio, conceived the idea of 
utilizing the setting and hygroscopic ex- 
pansion of investment to produce a mold 
sufficiently oversize to compensate for 
the shrinkage of gold. That Scheu’s 
premise was correct is amply attested by 
the fact that he and many others were 
able to produce castings which were 
quite accurate. The principal objection 
to the Scheu technic, as originally pre- 
sented, was that it was complicated and 
required accurate attention to detail if 
success was to be achieved. 

It will thus be seen that, to date, three 
methods have been presented and more 
or less successfully used as compensatory 
measures. They are: wax expansion, 
thermal expansion of investment and 
setting and hygroscopic expansion of in- 
vestment. As previously stated, wax ex- 
pansion, if used for complete compensa- 
tion, is unreliable, owing to distortion of 
the wax pattern. It is difficult to con- 
trol thermal expansion of investment if 
cristobalite is used as the expanding 
material. Certain investments of high 
silica content now on the market are so 
modified that they show a thermal ex- 
pansion sufficient for compensation. 
However, I have tried a number of these 
investments and, in my hands, they have 
not proved altogether satisfactory. 

For a great many years, I have been 
endeavoring to produce a casting technic 
that would be simple and easily followed 
and would not require hair-splitting at- 
tention to detail. The result is a technic, 
which will now be described, that has 
been successfully used for more than nine 
years. For several years, considerable 
difficulty was experienced because of the 
lack of uniformity of some of the invest- 
ments on the market. At the present 
time, two investments have been found 
which are quite uniform in behavior. 
One of them has been used for about 
seven years and- the other for three. 
Many batches of each have been tested 
and none has been found that would not 


perform satisfactorily. It would there- 
fore seem that they meet the require- 
ments of this technic. 

I have always believed that a technic 
could be developed which would, with- 
out any change whatever in the technic, 
reproduce any type of wax pattern in 
gold. Four steel dies were designed which 
were considered to represent all the vari- 
ous problems and difficulties encountered 
in the casting process. If it is true that 
these dies do represent these problems, 
and if a given technic will fit them all 
with equal accuracy and without any 
change for the various types, it must be 
evident that this technic substantiates the 
above-mentioned belief. 


CAVITY PREPARATION 


The fundamental principles of cavity 
preparation, as laid down by Dr. Black 
many years ago, are equally applicable 
to all cavities, regardless of the type of 
restoration that is contemplated. The 
changes necessary for different restora- 
tive materials are merely matters of de- 
tail. The same provisions for extension, 
resistance and convenience form are used 
in preparing a cavity for a cast restora- 
tion as when gold foil is used. It is not 
necessary (though it is usual) to extend 
cavities more widely and cut them more 
deeply, and, when this is done, it can 
be regarded as an abuse of the technic. 
Inasmuch as a cavity prepared for a cast 
restoration must permit removal of the 
wax pattern without distortion, the prep- 
aration must be so made that it has 
draft in the contemplated direction of 
withdrawal. This prevents the use of 
undercuts, but it does not prevent the 
cavity from having the, utmost in resist- 
ance form. A well-designed cavity will 
successfully retain an inlay under all 
normal conditions. (Figs. 1-3.) 

A typical preparation of a Class 2 
cavity will now be described. Under all 
conditions, if possible, the rubber dam 
should be used during cavity prepara- 
tion, though it is sometimes expedient to 
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prepare the cavity roughly before it is 
applied. Before its preparation is actually 
started, the cavity should be carefully 
examined, together with the approximat- 
ing and opposing teeth. The informa- 
tion thus gained will permit the operator 
to have a well-developed plan of pro- 
cedure, which may be followed during 
the actual preparation. Time will not 
permit a description of instrumentation, 
but the general form of the cavity will 
be described. 

Axial margins should be extended just 
enough to be clearly visible and no more. 
This will permit finishing. All defects 
on the occlusal surface should be included 
in the preparation. All cavity walls 
should be cut smooth and true, and 
axial walls should be parallel or slightly 
divergent. All line and point angles 
should be made sharp and distinct. 
Gingival and pulpal walls are cut flat 
and true to secure maximum resistance 
form. The gingival axial line angle 
should be made quite acute by the use 
of reverse marginal trimmers. This is 
especially important in restorations of 
small bulk. The gingival margin is 
slightly beveled to remove all loose and 
unsupported enamel rods. Further than 
this, no other cavosurface beveling is 
desirable. 


THE WAX PATTERN 


It is suggested that every user of the 
cast inlay thoroughly acquaint himself 
with the physical properties of pattern 
wax. The literature is replete with arti- 
cles on this subject, and much of that 
which has been written may be regarded 
as authentic. In making a wax pattern, 
the desired result is to produce one that 
accurately fills every part of the cavity 
and restores to the finest detail the miss- 
ing portion of the tooth, at the same 
time having the wax in as nearly a 
stable condition as possible. At first 
thought, this may seem a simple and 
easy thing to do, but, as a matter of 
fact, it is really difficult. This is due to 
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the fact that pattern wax, under all con- 
ditions, is more or less unstable and, if 
incorrectly manipulated, it is extremely 
so. Pattern wax has the peculiar prop- 
erty of tending to return to its original 
form when manipulated. This property 
has been aptly described by Dr. Volland 
as its “memory.” Fortunately, by cer- 
tain manipulative procedures, this ten- 
dency can be almost completely over- 
come. 

The procedure for making a pattern is 
as follows: It must always be kept in 
mind that softened wax has the same 
physical properties as other plastics and 
the property with which we are most 
concerned at this time is the tendency 
to follow the path of least resistance. 
This being the case, it is essential that 
wax be closely confined while it is being 
forced into the cavity and held under 
heavy pressure until it has assumed 
mouth temperature. The wax is con- 
fined by first fitting a matrix band to 
the tooth rather loosely so that it is 
readily withdrawn and replaced. 

It makes no difference whether a 
seamless band is used or one formed by 
a thin strip of copper held in a retainer 
designed for the purpose. For many 
years, I have used the Onderdonk re- 
tainer and I have found it very satis- 
factory. The pattern wax must be thor- 
oughly and evenly softened throughout 
its bulk. This may be done in a wax 
annealer, in water of suitable tempera- 
ture or directly over a gas or alcohol 
flame. The latter procedure, however, is 
somewhat questionable as it is difficult to 
soften the wax evenly. The inner sur- 
face of the matrix band should be 
slightly lubricated. The matrix is now 
filled with the softened wax and im- 
mersed in warm water to reanneal the 
wax. It is now carried to the tooth and 
the band accurately located and seated 
by closing the open end of the band with 
the thumb and forcing it to place, thus 
accurately adapting the wax to the 
cavity, while under heavy pressure, main- 
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tained until the wax has assumed mouth 
temperature. 

Wax so manipulated will probably 
have the minimum amount of strain in- 
corporated in it and will be closely 
adapted, while the resultant shrinkage 
by chilling is taking place. This, of 
course, applies only while the wax is in 
a plastic state. After it freezes, uncor- 
rected shrinkage doubtless occurs. How- 
ever, this is of such a small amount that, 
from a practical standpoint, it probably 
makes little difference. When the wax 
has been chilled, the excess is trimmed 
away, the occlusal portion resoftened 
and the occlusion registered by closing 
the jaws in centric position. 

The pattern is now accurately carved, 
and the matrix band is removed and 
finished to the finest detail. Great care 
must be taken to avoid submarginal carv- 
ing. This may be prevented by using 
suitable carving instruments, allowing 
them to rest on the cavosurface angle 
and using that point as a guide during 
carving. It is highly desirable that the 
pattern be not removed during this pro- 
cedure. If it has been possible to use the 
rubber dam during cavity preparation, 
it should be left in position while the 
wax pattern is being made. Under these 
conditions, the procedure is somewhat 
different, owing to the fact that the 
occlusion cannot be registered with the 
dam. in position. Before the dam is re- 
moved, the pattern is accurately carved 
and finished. With the pattern in posi- 
tion, the dam is now cut at both the 
mesial and distal surface of the tooth 
being operated on, which will permit 
removal of the dam without dislodging 
the pattern. The occlusal surface of the 
pattern is now softened with a hot in- 
strument and the occlusion registered 
as previously described. 

The technic of removal is as follows : 
With a round bur of a diameter similar 
to that of the sprue pin to be used, a 
hole about 2 mm. deep is drilled at the 
desired point for mounting the sprue 


pin. The pin is warmed, placed in this 
hole and immediately chilled by a blast 
of cold air applied to its shank. The 
pattern is now removed by grasping the 
pin between thumb and finger and ap- 
plying traction in the proper direction. 
The tactile sense of the operator will en- 
able him to remove the pattern without 
distortion. The pattern should now be 
thoroughly cleaned with hydrogen per- 
oxide, to remove all organic débris. 

If a lubricant has been used in the 
cavity, tincture of green soap may be 
used to remove it. Aerosol may be used 
to destroy the surface tension of the wax. 
During all of these procedures, care must 
be taken not to raise or lower the tem- 
perature of the pattern very much. The 
pattern is now mounted on the crucible 
former and is then ready for investing. 


INVESTING AND CASTING 


The water: powder ratio is by weight 
34 parts of investment to 1 part of 
water. The powder and water should be 
thoroughly mixed. A mechanical spatu- 
lator is recommended, though thorough 
hand spatulation will do fairly well. The 
investment will be somewhat thicker 
than that ordinarily used; but not so 
thick as to be difficult to handle. The 
ring is lined with asbestos, 15 to 20 
thousandths inch in thickness, the liner 
being flush with the bottom of the ring 
and about one-eighth inch short of the 
upper end. The ring is now placed on a 
small metal plate and filled with the 
mixed investment material, and the pat- 
tern is carefully painted with a sable 
brush. Great care must be taken to 
avoid the entrapment of air. 

The crucible former is now inverted 
and accurately seated on the ring. The 
ring is removed from the bench top with 
the metal plate in place and excess in- 
vestment is washed away. The ring is 
now placed in the water bath at a tem- 
perature of 100°F., with the crucible 
former down. The metal plate is then 
removed, the water completely submerg- 
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ing the ring. The ring is allowed to re- 
main in the water bath for a minimum 
of thirty minutes. At the end of this 
time, a fairly heavy meniscus of set in- 
vestment will protrude from the end of 
the ring. This meniscus, which is caused 
by setting expansion, must be trimmed 
flush with the ring. The sprue pin is 
removed, the crucible former remaining 
attached to the ring. The bulb of the 
eliminator is collapsed and the soft rub- 
ber tip inserted in the recess of the 
former. The ring is now placed in boil- 
ing water, which softens the wax, and 
the partial vacuum in the barrel of the 
eliminator will allow it to be withdrawn. 
At the same time, the mold is washed 
clean and freed from all residue. The 
ring is now placed on the hot plate or in 
the oven, as the case may be, which has 
been previously heated to a temperature 
of from 800 to 900° F. and is allowed to 
remain for a minimum of thirty minutes. 
The ring is then removed and the cast- 
ing is made immediately while the mold 
is hot. 

While this technic is simple, it gives 
accurate results. The instructions as 
given must be carefully adhered to, 
which is easy, as no hair-splitting detail 
or extremely accurate timing is involved. 
The thirty minutes in the water bath and 
the thirty minutes on the hot plate rep- 
resent the minimum time, but if this is 
exceeded in either case, no harm will 
ensue. Occasionally, it may be found 
desirable to make a slightly undersize 
casting, as, for instance, a short three- 
quarter crown where the miximum fric- 
tional retention is required. This can be 
done by reducing the time in the water 
bath to fifteen minutes, allowing thirty 
minutes on the hot plate. 

It will be understood that this is a 
hybrid technic, utilizing wax, setting and 
thermal expansion to a certain degree, 
the total of the three producing a mold 
sufficiently oversize to accurately com- 
pensate for the shrinkage of gold. This 
is amply attested by the results which 
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have been repeatedly obtained in many 
tests. (Fig. 4.) 

It might be apropos to explain just 
how this technic was developed. About 
twenty-five years ago, I became dissatis- 
fied with the castings produced when the 
wax was eliminated by high heat. The 
surfaces were nearly always rough. Lower 
temperatures longer continued were then 
tried. This gave smooth surfaces, but 
large masses of wax were not eliminated, 
and round margins resulted. It seemed 
reasonable that if the wax could be 
eliminated from the mold before heating 
the ring, it would be possible to use much 
lower temperatures, and also the mold 
would not be roughened by boiling of the 
wax. 

In 1926, the suction eliminator was de- 
veloped. This was found to completely 
eliminate the wax without damaging the 
mold to the slightest degree. It was now 
possible to heat all cases, regardless of 
the size of the pattern, exactly the same 
with a low temperature. This technic 
became very definite. Beautifully smooth 
castings were easily produced, but they 
were all slightly undersize. Nevertheless, 
they could be accurately seated on nat- 
ural teeth owing to the compressibility of 
dentin. In 1932, setting and hygroscoping 
expansion was added to the technic. 
This was used as previously described. 
It was then possible to cast quite accu- 
rately to dimension. The only difficulty 
was the lack of uniformity in investment 
materials. When suitable material was 
finally developed, no further difficulty 
was experienced. 

I wish to compliment Dr. Scheu for 
discovering the fact that setting expan- 
sion can be utilized for compensation in 
the casting process. The inclusion of this 
principle has, to a certain degree, made 
possible the results which are so con- 
sistent with this technic. 


CEMENTATION AND FINISHING 


The casting, when removed from the 
investment, is thoroughly cleaned by 
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boiling in 50 per cent hydrochloric acid, 
the excess metal is cut away and the 
casting is tried in the cavity. If all de- 
tails have been carefully followed, the 
fit should be so nearly perfect that little 
finishing will be necessary. At this time, 
the occlusion and contact point are 
tested and any necessary adjustments 
made. 

Inlays made by this technic are very 
precisely adapted to all surfaces of the 
cavity and cannot be cemented accu- 
rately in place unless provision is made 
for cement. This is done by coating the 
margins to a depth of 1 mm. and coating 
the entire outer surface with wax and im- 
mersing it in aqua regia for from fifteen 
to twenty-five minutes. This will dissolve 
away a very appreciable amount of gold 
from the cavosurface, leaving the mar- 
gins and the outer surface of the inlay 
intact. The space thus provided will per- 
mit the inlay to be accurately seated 
during cementation. (Figs. 5 and 6.) 

If possible, the rubber dam should al- 
ways be adjusted prior to cementation. 
The cavity is carefully cleansed with 
hydrogen peroxide followed by chloro- 
form. The former will remove organic 
débris and the latter any fatty sub- 
stances. The cavity is then wiped out 


with a pledget of clean dry cotton and. 


dried, thovgh not dehydrated, with a 
blast of warm air. While this is being 
done, the assistant can prepare the ce- 
ment, which should be thoroughly and 
carefully mixed to a creamy consistency. 
The cavity is now filled with the mixed 
cement, with care to avoid entrapping 
air in its angles and deep portions. The 
cavosurface of the inlay is also coated 
with cement. 

The inlay is now slowly carried to 
place, great care being exercised to avoid 
entrapment of air. Final seating is com- 
pleted by using a small round-ended con- 
denser with a hand mallet. Excess cement 
is removed from the occlusal margins and 
the mallet again used until no further 
cement escapes. The margins are now 


tested with a fine explorer, to determine 
if the inlay has been correctly seated. If 
all steps have been carefully carried out, 
the margins will be found to be accu- 
rately adapted. As soon as the cement 
has hardened, the excess is broken away 
and the gingival margin is polished with 
fine cuttle strips. Axial margins are pol- 
ished with fine disks. Occlusal margins 
are ground flush with a small knife-edge 
carborundum stone of fine grit. Final 
polishing is done with wet pumice fol- 
lowed by dry chalk. 

It will be noted that no mention has 
been made of burnishing the margins 
before the cement has set. When accu- 
rately fitted inlays are made, practically 
nothing is to be gained by burnishing, 
provided they are etched and cemented 
as has been described. It is true that in- 
differently fitted inlays may be somewhat 
improved, provided a soft alloy is used. 
(Figs. 7 and 8.) However, it must al- 
ways be kept in mind that poorly fitted 
margins, which are corrected by burnish- 
ing, are really deceptive. Only a very 
thin layer of metal can be spun over a 
margin and, during the wear and tear 
of use, this will be destroyed, the so- 
called wire margin, which is frequently 
seen on the occlusal surface of inlays, 
resulting. 

In closing, let it again be stated that 
the inlay occupies an important and in- 
dispensable place in modern dental prac- 
tice, though it must be admitted that it 
is far from being an ideal restoration, 
principally because it depends on a solu- 
ble medium for hermetic sealing in the 
cavity. The greatest need in dental prac- 
tice today is a cement that possesses the 
property of insolubility in the oral fluids. 
In addition to this, it would be highly 
desirable for it to possess the properties 
of adhesion and elasticity. In view of 
our many remarkable achievements, in 
physics and chemistry, it certainly seems 
reasonable that such a cement will sooner 
or later be produced. When this is done, 
the inlay may be truly classed as a means 


of permanent restoration. In the mean- 
time, we must use our present cements 
to the best possible advantage. This can 
be done by producing inlays so accurate 
that the cement line at the margins is 
reduced to the absolute minimum. As 
previously stated, the finer the cement 
line, the slower its disintegration. While 
some have stated that marginal adapta- 
tion of a cast inlay can be made as 
nearly perfect as the best malleted foil 
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fillings, this is now, and always will be, 
a physical impossibility. Gold foil, when 
properly condensed to the margins and 
walls of a cavity, affords perhaps the 
most nearly perfect mechanical adapta- 
tion produced in any of the arts. It 
must be remembered that every inequal- 
ity, be it ever so small, is perfectly filled 
when foil is used. If this can be done 
with an inlay, why use cement? 
2206 West Third Street. 


SELECTIVE SERVICE AND. ITS APPLICATION 
TO DENTISTRY 


By Captain C. R. Weis, DC, USNR, Washington, D. C. 


HE dental profession of our country 
has accepted its full responsibility 
in the war effort, and today, in ad- 
dition to the several thousand dentists 
now on military duty in the Army and 
Naval establishments, there are, for the 
first time in history, nearly 10,000 exam- 
ining dentists serving 6,441 local and 
ninety Advisory Selective Service Boards 
and the Dental Advisory Committee at 
National Headquarters. These loyal 
Americans serving Selective Service 
boards, working without compensation, 
have made it possible through their effi- 
cient examinations and findings for Se- 
lective Service to acquire considerable 
information on the status of the dental 
health of the people of our nation. 
Recognizing the splendid work of these 
men, national and state headquarters 
have provided appropriate certificates of 
recognition for services rendered. Very 
soon, your state director will distribute 
a lapel service insignia to the members 
of local boards, appeal boards and ex- 
amining physicians and dentists. This in- 
signia is a token of appreciation to those 


Read before the New Jersey State Dental 
Society, Jersey City, N. J., November 18, 1942. 
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who have served. To those members of 
other boards and committees assisting 
Selective Service, the director will issue 
a certificate of appreciation. 

No doubt those of you who are serving 
as examining dentists have wondered 
about the change in the dental examina- 
tion that was instituted throughout Se- 
lective Service January 1, 1942. This 
change, you will recall, is a wide depart- 
ure from the more thorough examination 
conducted prior to Pearl Harbor. No 
doubt, many of you feel that the exam- 
nation is superficial, that it is hardly 
worth the time that you are devoting to 
Selective Service. Prior to Pearl Harbor, 
the Selective Service System was charged 
with the procurement of men according 
to peace time procurement physical 
standards established by the War De- 
partment. The physical standards re- 
quired in peace time are different from 
the physical standards of war time. A 
relatively small procurement objective 
was needed prior to Pearl Harbor, while a 
great army must be built up during the 
war. Therefore, there are two sets of 
physical standards.: peace time and war 
time. 

A careful dental examination requires 
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considerable time, a minimum, I should 
say, of fifteen minutes, and with the 
large number of registrants appearing 
before the local boards for examination, 
it was found that Selective Service could 
not expect civilian physicians and den- 
tists to contribute the time that they did 
prior to Pearl Harbor. The entry into the 
armed forces of several thousand physi- 
cians and dentists meant that there were 
fewer physicians and dentists for the com- 
munity, and therefore their professional 
services to the community should not be 
reduced by the amount of time formerly 
required for complete physical examina- 
tions. Accordingly, Selective Service 
instituted what is now known as a pre- 
liminary physical examination, which 
might well be termed an inspection. 

At present, Selective Service is pro- 
curing men for the Army and the den- 
tal standards for acceptance are those 
prescribed by the Army, as follows : 


Class I-A:—a. Individuals who are well 
nourished, of good musculature, are free 
from gross dental infections, and have a min- 
imum requirement of an edentulous upper 
jaw and/or edentulous lower jaw, corrected 
or correctible by a full denture or dentures. 


The following are cause for rejection : 

Class IV.—a. Diseases of the jaws and 
associated structures which are irremediable 
or not easily remedied, or which are likely 
to incapacitate the individual for satisfactory 
performance of military duty. 

b. Extensive loss of oral tissue in an 
amount that would prevent replacement of 
missing teeth by a satisfactory denture. 


This means that the examining den- 
tist should merely inspect the oral cavity 
for gross infections and abnormalities and 
congenital deformities, these being the 
principal causes for rejection by the lo- 
cal boards of registrants with dento-oral 
defects. 

Following the completion of the pre- 
liminary physical examination by the 
local board examining physician and 
dentist, a registrant is sent to the Army 
Recruiting and Induction Board, where 


a team of medical and dental specialists 
conduct a thorough physical examination 
to determine whether the registrant is 
physically qualified to enter the Army. 
Because the physicians and dentists on 
the induction teams are employed and 
receive remuneration from the Govern- 
ment, ample time can be taken to con- 
duct a thorough medical and dental 
examination for a registrant. Thus, the 
services of the civilian physicians and 
dentists are conserved for the increased 
demands that are being made upon them 
by the civilian population. This con- 
servation of medical and dental man- 
power is very important because, in large 
metropolitan areas, many war industries 
have developed. Since these large war 
industries can produce only according to 
the health quotient of its workers, there 
is a great need for medical and dental 
attention to maintain the physical fitness 
of these civilian soldiers who are con- 
tributing so much to the prosecution of 
the war. 

Civilian dentists, then, must feel that 
they too are rendering a distinct and 
highly patriotic service to the Govern- 
ment, by contributing skill to those di- 
rectly concerned with the production of 
war equipment and materials. 

There is a place in the war program 
for every man, woman and child, and 
this place will have to be filled efficiently 
and willingly if the nation is to win this 
global war. 

Various reports from governmental 
agencies demonstrate that dental practice 
constitutes an activity essential to the 
health, safety and interest of the nation, 
and that a serious interruption or delay 
therein is likely to impede the war effort. 

At the present time, there are approx- 
imately 70,000 dentists in the country. 
The National War Program requires sev- 
eral thousand dentists for the Army and 
the Navy, and these requirements and 
the increased demands from sources other 
than the armed forces will result in an 
appreciable reduction in the number of 
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dentists available for service in civil life. 
Over the past few years, there has been 
an actual decrease in the number of 
dentists in this country in spite of a grow- 
ing population. 

It is estimated that about 22 per cent 
of the United States population receives 
adequate dental care. The effect of this 
situation is reflected in data which show 
that a substandard condition of the teeth 
and oral diseases constitute the cause of 
serious physical impairment of the peo- 
ple. Any further reduction of dental 
facilities would only serve to aggravate 
this situation. The over-all and increas- 
ing national shortage of dentists is fur- 
ther aggravated by the fact that the 
supply is not distributed in accordance 
with the population, and so there are at 
present shortages in some areas while 
there may be a surplus in other areas. 
However, any such surplus may be sub- 
stantially reduced or even wiped out en- 
tirely by reason of the requirements of 
the armed forces and the increased 
civilian population. For instance, there 
has been noted a definite shift in certain 
areas of population that is due to the 
production of war materials, and often 
the area cannot attract enough dentists 
to care for this sudden growth in the 
population. 

It was expected that a shortage over a 
four-year period in the number of den- 
tists entering the profession would result, 
despite the fact that the schools are on 
an accelerated program. There are no 
replacements for students who are with- 
drawn from dental schools. Conse- 
quently, if the supply of dental students 
who are to graduate into the profession 
is reduced*or the number of dentists 
in practice reduced through the induc- 
tion of both to serve in a non-pro- 
fessional capacity, an increased reduction 
of dentists available for the nation will 
result. 

Since you are interested in the equi- 
table distribution of dentists between the 
armed forces and the civilian population, 
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it may be well to discuss briefly the re- 
lationship of the Procurement and 
Assignment Service to Selective Service, 
the armed forces and the civilian popu- 
lation. 

I am sure that you are somewhat 
familiar with the aims and purposes of 
the Procurement and Assignment Service, 
and the two words with which you are 
most concerned are “available” and 
“essential.” 

As you know, it was felt that there 
was a need for some government agency 
to act concertedly with the professions of 
medicine, dentistry and veterinary medi- 
cine, to determine who in those profes- 
sions should be declared available for the 
armed forces and who should remain to 
care for the civilian population. Accord- 
ingly, the Procurement and Assignment 
Service was created as a part of the Fed- 
eral Security Agency, of which the Hon- 
orable Paul V. McNutt is director, and 
which is now under the War Manpower 
Commission. 

Selective Service, recognizing the criti- 
cal shortage of physicians, dentists and 
veterinarians, sought cooperation from 
the Procurement and Assignment Service 
and the professions by requesting that it 
be informed as to those practitioners who 
should be considered for deferment as 
necessary men in the community and as 
to those who should enter the armed 
forces. National Headquarters recom- 
mended that the local boards, before 
classifying a physician, dentist or veter- 
inarian, consult the state medical or 
dental chairman of the Procurement and 
Assignment Service for such a determina- 
tion and requested the local boards to 
consider the facts as presented by Pro- 
curement and Assignment; classifying 
this group of registrants so that the 
classification would be to the best interest 
of the government. That this has been 
a real task, your state dental chairman 
will tell you. Your chairman has ren- 
dered conspicuously fine service for your 
state. He has a hard and perhaps thank- 
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less job in determining the degree of 
essentiality of dentists in the state. Prob- 
ably he has established certain policies 
that conform to the policy of Selective 
Service, Procurement and Assignment, 
the armed forces and the civilian popu- 
lation. 

It is believed that Selective Service is 
likely to make future calls for men in the 
following groups and order : 

1. Registrants without dependents of 
any kind. 

2. Registrants now classified in Class 
III-A with collateral dependents. 

3. Registrants .now classified in Class 
III-B with collateral dependents. 

4. Registrants with wives (but no chil- 
dren) with whom they maintain a bona 
fide family relationship in their homes. 
Marriage must have taken place before 
December 8, 1941, and at a time when 
selection was not imminent. 

5. Registrants with wives and children, 
or children with whom they maintain 
a bona fide home and who were married 
before December 8, 1941, and at a time 
when selection was not imminent. Those 
in this group are not to be placed in 
Class I-A until such action is authorized 
by National Headquarters. 

In applying these rules, the local 
board considers reasonable sacrifices 
which the war effort demands of all 
people living in the United States. 

You might rightfully wonder what 
constitutes collateral dependents. Collat- 
eral dependents are: wives or children 
with whom the registrant does not main- 
tain a bona fide family relationship in the 
home; parents, brothers, sisters, grand- 
parents, grandchildren, divorced wives, 
persons under 18 years of age whose sup- 
port has been assumed in good faith, and 
persons of any age physically or mentally 
handicapped whose support has been as- 
sumed in good faith. 

In each group, there are certain prac- 
titioners who will be in the category of 
those called for induction, yet may be 
considered essential and thereby kept in 


civilian practice. No doubt your society 
will make a very thorough canvass of the 
dentists in your state, and the Procure- 
ment and Assignment Committee will 
meet from time to time to reclassify them 
as to essentiality and availability. 

It is to the public interest that a dentist 
should serve the armed forces and the 
civilian population only in the capacity 
of a dentist, and Selective Service rec- 
ommends that no dentist be inducted 
into the armed forces to serve other than 
in his capacity as a dentist. If, however, 
a dentist is classified in Class I-A and the 
local board has not granted occupational 
deferment, and he is inducted into the 
Army as a private, it is the policy of the 
War Department to commission him in 
the Dental Corps of the Army of the 
United States provided he is physically, 
professionally and otherwise qualified. 

If a dentist has applied for a commis- 
sion and has been refused through no 
fault of his own; Selective Service be- 
lieves that he should be considered for 
occupational deferment, so that his skill 
as a dentist may be preserved for the 
community. 

While no specific ratio of dentists to 
the civilian population has been estab- 
lished, it would appear that the ratio of 
one dentist to two thousand of popula- 
tion should be preserved in order to safe- 
guard the dental health of the people. 
With this ratio, however, the dental pro- 
fession does not believe that adequate 
dental services can be rendered, but that 
at least pain, disease and infection can 
be eliminated and a reasonable degree of 
dental comfort be given to the public. 

Every dentist coming under the de- 
pendency category as enumerated should 
keep closely advised as to when his par- 
ticular class of registrants may be de- 
clared ready for Selective Service classi- 
fication, and if he is likely to be classified 
in Class I-A by Selective Service, he 
should make provisions for some one to 
continue his practice on a full or part- 
time basis. 


DENTISTS EMPLOYED IN AN INSTITUTION 
OR CLINIC 

Dentists employed in an institution or 
clinic on a full-time basis can only be 
considered for deferment if certified by 
the Procurement and Assignment Serv- 
ice as essential and supported by Selec- 
tive Service Form 42, in affadavit form 
executed by the superintendent of the 
clinic or institution. It is not believed 
that dentists employed part-time by an 
institution or clinic are indispensable to 
any institution or school of dentistry. 
However, this is a matter for the local 
boards to decide in maintaining the 
health and safety level of the community. 


DENTAL INTERNS 


Dental interns engaged in the continu- 
ance of their education and training may 
be considered for deferment during the 
one year immediately following their 
graduation, in accordance with Selective 
Service Regulations and policy. This ap- 
plies only, of course, to those dental in- 
terns who have not received a commis- 
sion from any of the armed forces and 
who are solely under the jurisdiction of 
Selective Service. Whether a dental in- 
tern who has a commission can be re- 
tained in a hospital or station for any 
length of time is a matter to be deter- 
mined by the armed force concerned. 
Dental residents and assistant residents 
who have previously interned for one 
year immediately following graduation 
from a school of dentistry are considered 
available for military service. 


INSTRUCTORS 


Since it is recognized that dental 
schools are essential for the training of 
an adequate number of dental students 
and that the flow of dentists into the pro- 
fession must continue, an adequate num- 
ber of instructors should be provided 
to continue this dental education. 

However, the dental schools must ex- 
pect to have a loss of teacher personnel 
due to voluntary enlistment and other 
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separations. Instructors in dental schools 
who were of full-time status as instruc- 
tors before the enactment of the Selective 
Training and Service Act of 1940, as 
amended, may be considered as essential 
and permitted to continue in their ca- 
pacity so as not to interrupt the flow of 
dentists into the profession. Dental teach- 
ers are men engaged in work essential to 
the winning of the war and they are 
therefore rendering a patriotic service. 
However, instructors who fall within the 
dependency category previously referred 
to should analyze their own status and 
decide on a course to pursue. In the 
ever-changing status, the paramount pur- 
pose of this nation is to win the war, and 
it may become necessary for certain in- 
structors to enter the armed forces. 
Therefore, the deans of dental schools 
should ascertain the dependency status 
of each instructor, in line with the cate- 
gories described, and make provisions for 
another to fill the position should it be- 
come necessary. Sufficient time should 
be allotted for the training of a substitute 
so that the education and training of 
dental students will not be interrupted. 
(Occupational Bulletin No. 23.) 


PUBLIC HEALTH SERVICE DENTISTS AND 
SCHOOL DENTISTS 


It is recognized that the health of the 
people is in part due to good dental 
health, and that the value and need of 
adequate dental care of all children in 
the public schools are great. It may be 
necessary for a community to employ 
dentists to safeguard the dental health 
of these youngsters so that the armed 
forces of the future will not have dis- 
tressing dental deficiencies that are found 
in the men entering the armed forces 
today. 

If a dentist is employed on a full-time 
basis in a public health project for the 
community or in a public school, the di- 
rector of these services may appeal to 
Selective Service by executing Form 42, 
setting forth the need for the dentist and 


ety 
he 
re- 
ill 
ist 
he 
ity 
ed 
an 
er, 
he 
al 
he 
he 
in 
e 
ly, 
is- 
e- 
or 
ill 
e 
to 
b- 
of 
a- 
e- 
e. 
te 
at 
in 
of 
d 
r- 
i- 
d 
le 


114 THE JOURNAL OF THE AMERICAN DENTAL ASSOCIATION 


specifying that this dentist cannot be re- 
placed by another available for the same 
amount of time to the particular job 
at hand. Due regard will be given to 
such requests by the Procurement and 
Assignment Service and Selective Serv- 
ice. It is important that directors of such 
services should anticipate losses in their 
dental personnel in ample time to pro- 
vide others to fill vacancies that may 
occur. 


DENTAL CARE FOR THE COMMUNITY 


Procurement and Assignment, and 
Selective Service, if reliably informed 
that a particular neighborhood or com- 
munity is without the services of a dentist, 
or likely to be, and that extreme hard- 
ship would ensue if that community were 
to be denied the services of a dentist, 
will give every consideration to the situa- 
tion so that a dentist will be supplied to 
the community or retained in the area, 
whichever may be the case. 


DENTAL TECHNICIANS 


The War Manpower Commission has 
determined that the dental laboratory 
is an essential activity and therefore 
Selective Service will give due considera- 
tion to the deferment of qualified dental 
technicians when it is known that the 
particular laboratory or technician is es- 
sential to the rendering of a distinct and 
necessary service to the dental profession. 

The procedure for requesting defer- 
ment of technicians is as follows: It is 
necessary to submit to the appropriate 
local board a claim for the deferment of 
a registrant on DSS Form 42A. Infor- 
mation should be given to the local board 
concerning the nature of the work per- 
formed by the registrant, the amount of 
training and skill necessary in the per- 
formance of such work, the available 
supply of trained and skilled workers for 
replacement and the length of time re- 
quired to train a replacement. 

If a registrant or the employer who 


submits a claim for deferment believes 
that his classification is improper, either 
of them may refer to a board of appeal, 
filing notice of action with the local 
board within ten days from the date of 
mailing of the notice of classification by 
the local board. 

Dental and medical laboratories are 
listed as essential activities under the 
heading “Health and Welfare Services, 
Facilities and Equipment.” A registrant 
engaged therein may be deferred on oc- 
cupational grounds if he is found to be 
a “necessary man.” 

The dental laboratory owner should 
seek the advice and counsel of the Pro- 
curement and Assignment Dental Com- 
mittee on the essentiality of the techni- 
cian concerned. 

The deferment of any citizen, dentist, 
physician or veterinarian, and others, is 
not made for the convenience of the in- 
dividual, employer or local community, 
but only because the government believes 
the deferment necessary for the health 
and safety of the nation and that such 
deferment will assist in winning the war. 


CONCLUSION 


It is well for us to keep constantly in 
mind the fact that the services which we 
are asked to render and the sacrifices 
which we will have to make are definitely 
our part in the winning of this war. As 
one of the state directors said: “We are 
fighting a war to the death if necessary 
and it is more than ever incumbent upon 
every one to do his duty. Physicians and 
dentists are acutely aware of the situa- 
tion and are working night and day. 
Many others have volunteered to do 
much more than they are already doing. 
This is the spirit and determination nec- 
essary these days and Selective Service 
knows that the physicians and dentists 
will respond to every call without hesita- 
tion or reservation.” 


National Headquarters Selective Service 
System. 
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A TECHNIC FOR REMOVAL OF 


SALIVARY STONES 


By Harry J. Frecp, D.D.S., and ALFrep A. ACKERMAN, A.B., B.Sc., D.D.S., 
Newark, N. J. 


NE of the uncommon causes of 
swellings involving the floor of the 
mouth arises from infection of the 

submaxillary glands due to the blockage 
of Wharton’s duct by salivary calculus. 
In the study of such infections, it is im- 
portant that a careful differential diagno- 
sis be made. 

The submaxillary gland, which lies in 
the submaxillary triangle, is comprised of 
a superficial and a deep process. Both 
parts of the gland lie beneath the my- 
lohyoid muscle, which acts as a floor for 
the oral cavity and separates it from the 
structures of the neck. The duct of the 
gland (Wharton’s duct) is about 24 inches 
long and its wall is thin. It runs upward 
and forward, emerging in the anterior 
region of the floor of the mouth at the 
side of the frenum linguae. Because of 
its anatomic relations, the surgical ap- 
proach to the body of the gland through 
the floor of the mouth is difficult. 


SYMPTOMS 


When a calculus in the duct becomes 
large enough to impede the normal flow 
of saliva, a definite train of symptoms is 
initiated. The patient will observe that 
just before meals, when the salivary flow 
is normally increased, the gland swells. 
This swelling will slowly subside in a few 
hours, and little if any pain is expe- 
rienced at this time. This situation may 
continue for many weeks. In the course 
of time, however, an inflammatory reac- 
tion will occur with the onset of a 


Read before the Monmouth (N. J.) County 
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purulent infection. Now the symptoms 
change. The swelling does not subside, the 
gland remaining engorged and assuming 
a “stony” quality, evident on palpation. 
The floor of the mouth is inflamed 
and rises up to the occlusal level of 
the teeth, often higher. The gland is 
sore and tender to the touch. The tem- 
perature ranges from 100 to 103°F. Usu- 
ally, pain is experienced on swallowing. 
Trismus is conspicuous by its absence. If 
large, the calculus can often be palpated 
between the fingers, one finger placed in 
the floor of the mouth and the other ex- 
ternally. 


DIFFERENTIAL DIAGNOSIS 


Infection in any of the lower posterior 
teeth that breaks through the lingual 
plate of the bone will cause a chain of 
symptoms closely resembling those de- 
scribed in the previous paragraph. To 
differentiate these quite different condi- 
tions, it is important that a history be 
carefully taken. The history of intermit- 
tent swellings of the glands before meals 
is significant. The absence of trismus is 
also noteworthy. The final diagnosis can 
often best be made by roentgenographic 
examination. The small dental films can 
be used only to determine the presence of 
infection about the teeth. The discovery 
of an infected or non-vital tooth does not 
in itself justify a final diagnosis if other 
symptoms do not warrant this conclusion. 

The occlusal bite view and the lateral 
extra-oral roentgenograms are essential in 
diagnosis. The bite view is taken from 
beneath the chin, the film being placed 
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Fig. 1.—Preoperative condition. 


Fig. 2.—Probe in position. 


Fig. 3.—Postoperative condition. 


Fig. 4.—Calculi. ( <2) 


as far back in the mouth as possible. The 
technic for making the lateral plate dif- 
fers from the usual technic employed. 
The aim should be to superimpose the 
sides of the mandible upon each other so 
that the soft tissue area (in which the 
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Fig. 7.—Postoperative condition. 


stone lies) beneath the mandible will not 
be projected upward. If the stone is pro- 
jected into the region of the body of the 
mandible, it will not be seen on the film 
owing to the radiopacity of the bone. 


TECHNIC FOR REMOVAL 


It is standard procedure in our office 
to use local anesthesia in all these cases. 
The exception to this rule is the case in 
which a large stone lies just beneath the 
mucous membrane and needs only an in- 
cision to effect its removal. The removal 
of a deeply placed stone through the 
mouth is a task requiring infinite patience 
and the cooperation of the patient. 


= 
Fig. 5.—Preoperative condition. 
| 
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The first step in the procedure is the 
introduction of a blunt probe into the 
duct of the gland. The mouth of the 
duct, which lies beneath the tongue in 
the anterior region, can be readily ob- 
served when the tongue is raised. The 
duct itself runs just beneath the mucous 
membrane of the floor of the mouth to 
the posterior region, where it dips down 
into the gland structure. The probe is 
inserted until the stone is “sounded.” The 
tip of the probe, 6n coming in contact 
with the rough surfaces of the stone, con- 
veys a definite sensation to the fingers by 
way of the probe. The probe is kept in 
this position by wires attached to the in- 
cisor teeth. A_roentgenogram is then 
taken to check up on the accuracy of the 
insertion. 


removed with a hemostat or curet. If 
there are several stones, it is necessary to 
continue the dissection until all are ex- 
posed and enucleated. 

During operative procedures, it is of 
great aid to elevate the floor of the mouth 
by external finger pressure. Adequate 
light and weak suction are essential ad- 
juncts to the operating surgeon. If the 
suction is too strong, the soft tissues 
will be sucked into the mouth of the 
tip of the probe, and it will be ren- 
dered useless. 

A one-half inch strip of rubber-dam 
material is used as a drain. This drain is 
kept in position for seventy-two hours 
and replaced if necessary at that time. 
Home treatment consists of warm saline 
irrigation every three hours and _ hot, 


Fig. 8. 


With the probe in place, an incision is 
made through the mucous membrane of 
the floor. The incision should be at least 
1 inch long. Care must be taken to avoid 
severance of the lingual nerve. The 
scalpel should be used only to incise the 
mucous membrane. All further manipu- 
lation should be performed with hemo- 
stats and other blunt dissection instru- 
ments. The dissection is carried forward 
until the probe is brought into view. 

The course of the probe is now fol- 
lowed until the stone is brought into 
view. These stones are yellowish white, 
resembling in color the gland tissue itself. 
Once exposed, these stones can be readily 
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moist external applications. Recovery is 
usually uneventful. 


SUMMARY 


1. In swelling of the floor of the 
mouth, involving the submaxillary gland, 
the possible pressure of salivary calculus 
should be considered. 

2. A careful roentgenographic technic 
is essential if the presence of deeply 
seated stones is to be revealed. 

3. A probe in Wharton’s duct kept in 
position by wiring to the anterior teeth 
is of great aid during the removal of 
these bodies. 
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REAR ADMIRAL FOR THE NAVY DENTAL CORPS 


Ir is indeed with much pleasure and satisfaction that we announce 
the passage by Congress of the Bill providing for a Rear Admiral as the 
head of the Dental Corps of the Navy. The Bill, S. 2769, H.R. 7160, 
was passed on December 10 and signed by the President on December 
18, 1942. The passage of this bill marks another step in the advance- 
ment of the status of the dental profession in the United States Navy, 
and is the culmination of a long and persistent effort, on the part of the 
Legislative Committee of the American Dental Association, to secure 
for the Dental Corps of the Navy status equivalent to that enjoyed by 
the Dental Corps of the Army. 

In collaboration with the Chairman of the Legislative Committee, 
Dr. Sterling V. Mead, we present a brief historical sketch of the efforts 
of the Legislative Committee that have led to the present enactment. 

Encouraged by their success in attaining the rank of Brigadier General 
in the Dental Corps of the Army, the Legislative Committee has kept 
constantly in mind the desirability of an equal status for the Navy 
Dental Corps. And in pursuance of that objective, at the meeting of the 
Trustees of the American Dental Association, at Chicago, in February 
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1942, the able former chairman of the Legislative Committee, Dr. A. B. 
Patterson, appeared before the Board of Trustees and outlined a plan 
for the creation of the rank of Rear Admiral in the Naval Dental Corps, 
and asked for authority to proceed with the proposed plan. The author- 
ity was readily granted and, on April 6, 1942, the president of the 
American Dental Association, Dr. Oren A. Oliver, was directed by the 
Board of Trustees of the American Dental Association to communicate 
with the Honorable Frank Knox, Secretary of the Navy, and Admiral 
Ross T. McIntire, Surgeon General of the Navy, in support of the plan 
to secure such recognition by the Government. 

A delegation, consisting of Dr. A. B. Patterson, Dr. Sterling V. Mead, 
Dr. Oren A. Oliver, Dr. W. N. Hodgkin and Dr. J. Ben Robinson, con- 
ferred with Surgeon General McIntire, in May 1942, and discussed the 
proposed plan with the Surgeon General. They received much encour- 
agement from him and a definite promise to help. Later, Dr. Sterling V. 
Mead, present chairman of the Legislative Committee of the American 
Dental Association, called upon the Surgeon General personally and 
received his permission to proceed with the plan to provide legislative 
action for this purpose. 

On June 15, 1942, Dr. Mead appeared before the House Naval 
Affairs Committee, where bill H. R. 7160, introduced by Congressman 
Vinson, of Georgia, was being considered. This was a bill “To Provide 
for the better administration of officer personnel of the Navy during the 
existing war, and for other purposes.”’ Dr. Mead had been promised 
a hearing with the possibility of attaching a rider to this bill providing 
for the creation of the rank of Rear Admiral in the Dental Corps. At 
the hearing, however, the Navy Department persuaded the chairman 
that this course would not be feasible because the creation of this rank 
would have to come through direct legislation. Mr. Vinson, accordingly, 
introduced, in the House of Representatives, a special bill, H. R. 7243, 
on June 17, 1942, “To authorize the rank of Rear Admiral in the Dental 
Corps of the United States Navy.” 

Senator Walsh, of Massachusetts, chairman of the Naval Affairs Com- 
mittee of the Senate, also introduced in the Senate, on November 24, 
1942, a bill “To authorize the rank of Rear Admiral in the Dental Corps 
of the United States Navy,” with the same wording as that of the House 
Bill already introduced. A hearing on this bill was called in the Senate 
on October 1, 1942. Dr. Sterling V. Mead appeared before this hearing 
and outlined the reasons for the enactment of the legislation. On 
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November 23, the bill was passed without amendment by the Senate and 
referred to the House of Representatives, where it was again referred 
to the House Naval Affairs Committee. This bill was passed by the 
House of Representatives with one amendment on December 11, 1942, 
and reads as follows: 


AN ACT TO AUTHORIZE THE RANK OF REAR ADMIRAL IN THE 
DENTAL CORPS OF THE UNITED STATES NAVY 


Be it enacted by the Senate and House of Representatives of the United States 
of America in Congress assembled, That the rank of rear admiral in the grade of 
dental surgeon is hereby established in the Dental Corps of the United States Navy, 
and dental officers shall become eligible for selection and promotion to this rank 
under the provisions governing the selection and promotion of other staff officers 
to the rank of rear admiral contained in the Act of June 10, 1926, or in existing 
law: Provided, That there shall not be more than one officer in the Dental Corps 
in the permanent rank of Rear Admiral, exclusive of additional numbers. The pay, 
allowances, and retirement for rear admiral, Dental Corps, shall be the same as for 
other officers of equal rank and length of service. 


The bill was signed by the President on December 18, 1942. 

The officers of the American Dental Association and the Legislative 
Committee fully understand that the enactment of this legislation does 
not elevate the Naval Dental Corps to a parity with other Staff Corps 
of the Navy. There are those who are not entirely satisfied with the 
status that the present bill gives to the Dental Corps and feel that an 
attempt should have been made to create a separate dental corps in 
the Navy. Such an effort at this time would not only be futile but highly 
undesirable. The creation of the rank of Rear Admiral in the Navy 
Dental Corps will give prestige and authority to the Dental Corps, and 
continued improvement in the status of the Corps can be accomplished 
within the department and without the necessity of legislation. 

There is no doubt of the need of a more definite direct line of 
approach in administrative matters in the Navy Dental Corps as well as 
in the Army Dental Corps; this is fully understood by every one 
interested, and every effort will be made to gradually improve the 
relationship of the Dental Corps to the health service of the Navy. 

The Legislative Committee, through its Chairman, Dr. Mead, wishes 
to extend its thanks to every member of the Association who has aided 
this accomplishment and particularly to the sponsors of the bills in the 
House and Senate, Congressman Vinson, of Georgia, and Senator Walsh, 
of Massachusetts, as well as to the two Committees in the House and 
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Senate who have been most considerate and understanding in pro- 
moting the legislation that, in a crucial period, accords a signal honor to 
the dental profession. 


THE JOURNAL OF ORAL SURGERY 


To meet a demand that has been increasingly insistent for several 
years, the American Dental Association is beginning the publication of 
a Journal of Oral Surgery, in January 1943. 

From its very establishment, THE JouRNAL OF THE AMERICAN DENTAL 
AssocIATION has published monthly a considerable number of articles on 
oral surgery, and coming from the leading oral surgeons, but as the 
specialty has grown, so has the demand grown for more literature on 
oral surgery, and a journal devoted solely to the publication of oral sur- 
gical articles seemed to be the only answer. 

In accord with that demand, the Trustees of the American Dental 
Associaticn, at its meeting in Houston, in 1941, made provision for the 
publication of a journal devoted solely to promoting the interests of 
the surgical aspects of dentistry. 

A questionnaire was circulated among the members of the Association 
to ascertain the number who would be sufficiently interested in the publi- 
cation of such a journal at the subscription price of $5.00 for a quarterly 
journal, with the understanding that if and when the material volun- 
tarily contributed warrants it, the journal would be published monthly. 

The response to the questionnaire was so enthusiastically in favor of 
a specialty journal that some three thousand dental practitioners, 
members of the American Dental Association, agreed to subscribe for a 
journal as soon as it could be established. And the response to the 
formative efforts, in so far as material for such a proposed journal is 
concerned, has been such as to encouragingly hearten those who have 
been connected with the formative stages of the project. 

It is quite fitting and proper that oral surgery should promote a 
journal devoted to that specialty, as oral surgery was the first branch of 
dental practice to attain the status of a specialty. In fact, in the early 
stages of the development of ‘dentistry, it was so predominantly surgical 
that the degree Doctor of Dental Surgery became the designational title 
of those who pursued the prescribed preparatory educational course of 
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study for dentistry. The trend toward the surgical has continued to be 
dominant until, today, there is a large majority of those practicing 
dentistry who still like to be designated as Doctors of Dental Surgery. 

No more fitting time could have been chosen for the establishment 
of a medium devoted to the promotion of oral surgery in view of the 
important réle that dentistry and oral surgery are destined to play in the 
health service of the Army and Navy, in combat and in rehabilitating 
and in restoring to useful service those who suffer injuries of the face and 
jaws. 

The Journal of Oral Surgery will be published quarterly and under 
the managerial direction of the staff of THE JouRNAL OF THE AMERICAN 
Dentat Association. The Editor of THe Journat, Dr. L. Pierce An- 
thony, will be the supervising and collaborative Editor-in-Chief, with Dr. 
Carl W. Waldron, Minneapolis, Minn., as the Editor, and with the fol- 
lowing editorial board: 

Dr. Theodor Blum, New York, N. Y.; Dr. James R. Cameron, Phila- 
delphia, Pa.; Dr. J. Orton Goodsell, Saginaw, Mich. ; Dr. V. H. Kazan- 
jian, Boston, Mass. ; Dr. Howard C. Miller, Chicago, Ill., and Dr. Doug- 
las B. Parker, New York, N. Y. 

Dr. Waldron is eminently qualified to assume the responsible editor- 
ship of the proposed journal, and with the supporting aid of such a 
distinguished Editorial Board, we are assured of the success of the new 
journal. 

In another department of this issue, Association Activities, a more 
detailed history of the movement which has led to the establishment of 
the new journal is interestingly delineated by Dr. Howard C. Miller, 
a member of the Editorial Board ; and, too, there is enthusiastically por- 
trayed the hopes, the ambitions and the purposes of this new project. 
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COUNCIL ON DENTAL EDUCATION 


CONFERENCE ON DENTAL EDUCATION 


A CONFERENCE on current problems in 
dental education and practice was held 
at the Palmer House in Chicago on Sun- 
day, December 20, 1942, under the di- 
rection and at the invitation of the Coun- 
cil on Dental Education. Participating in 
the conference were the member of the 
Council, the Executive Committee of the 
American Association of Dental Schools, 
represented by Dr. Benno E. Lischer, 
President, Dr. Allen T. Newman, Presi- 
dent-elect, Dr. Alvin W. Bryan, Dr. F. W. 
Hinds, Dr. C. O. Flagstad and Dr T. D. 
Speidel, the Sub-Committee on Dentistry 
of the Procurement and Assignment 
Service, represented by Dr. John T. 
O’Rourke, Chairman, Dr. B. K. West- 
fall and Dr. F. B. Noyes. Dr. C. Willard 
Camalier, representing the Procurement 
and Assignment Board, was also present. 

The principal subject of discussion of 
the conference was the joint statement of 
the War and Navy Departments of their 
plans for the use of college facilities for 
the educational training of enlisted men 
for the various services at the college 
level, issued under date of December 12, 
1942 to higher educational institutions 
through the medium of the American 
Council on Education. The sections of 
the joint statement bearing upon dental 
education were read to the conference 
and amplified by Dr. O’Rourke and dis- 
cussed at length by the entire group. The 
conference recorded its common judg- 
ment as follows : 

1. That contractual relations entered 
into by a dental school or by a university 
in behalf of a dental school for the 
training of dental students should provide 
in every instance for the training of 
candidates for both the Army and Navy 
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in order that there shall be no disruption 
of present enrollments and that the full 
resources of each school may be used. 

2. That in view of the absence of 
definitely announced pre-dental require- 
ments in the army statement and of 
specific requirements in the Navy state- 
ment differing from the requirements 
now in force, it is highly desirable (a) 
that uniform pre-dental requirements as 
between the Army and the Navy be de- 
termined upon ; (b) that the specific pre- 
dental subject requirements announced 
by the Council on Dental Education and 
now being faithfully observed by all the 
dental schools in the United States should 
be maintained; and (c) that the con- 
ference convey its recommendation to all 
the dental schools that no exaction of 
more than the two-year minimum re- 
quirement in liberal arts be made of any 
new student for the duration. 

3. That the geographical distribution 
of dental schools and the sources from 
which dental students are recruited are 
such as to make it difficult to maintain 
the program of dental education by re- 
stricting the admission of students to 
schools in specified areas and that every 
effort should therefore be made to main- 
tain an even and equitable distribution of 
dental students, again to the end that the 
full resources of all the schools may be 
used. 

4. That the present dental curriculum 
covering four academic years, now being 
administered by all the dental schools 
under an accelerated plan so as to enable 
all students to complete the course within 
three calendar years, should be main- 
tained in order that the marked progress 
of dental education in recent years may 
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not be lost and in order that competently 


trained dentists may be steadily available 
to meet the needs and demands of the 
civilian population as well as of the army 
and navy. 

5. That such military training and dis- 
cipline as may be necessary in the dental 
schools should be coordinated with and 
subordinated to the orderly and continu- 
ous processes of professional training. 

6. That it is desirable that opportunity 
should be given by both the army and the 
navy for the continuance of dental in- 
ternships in approved hospitals for pe- 
riods of one years. 

The Secretary of the Council read to 
the conference a letter addressed to Dr. 
Edward C. Elliott-of the War Manpower 
Commission by Dr. C. Willard Camalier 
in relation to the number of students to 
be .earmarked in high school for dentis- 
try, the number to be allowed to pursue 
pre-dental courses in liberal arts colleges 
and the number to be admitted to dental 
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schools to meet the needs of the army 
and the navy and the civilian population 
and to keep the schools employed upon 
the basis of the present enrollment of 
first-year students. The numbers proposed 
by Dr. Camalier, after consultation with 
the President of the American Dental 
Association and the Secretary of the 
Council on Dental Education, paralleling 
by the same ratios the numbers in medi- 
cine as presented by the Board of Pro- 
curement and Assignment Service to the 
War Manpower Commission, were as 
follows: (a) to be earmarked in high 
school 3825; (b) to remain in liberal 
arts colleges for two years 7200; (c) 
to be admitted to dental schools an- 
nually 2700. 

The conference regarded the estimates 
of Dr. Camalier as conservative but suffi- 
cient reasonbly to meet current needs, 
voted to endorse Dr. Camalier’s action 
and requested the Secretary so to advise 
Dr. Elliott. 


ENROLLMENT IN DENTAL SCHOOLS 


Tue curve of enroilment in dental 
schools for the entire country was up- 
ward before war was declared. On 
October 15, 1941, total enrollment of 
undergraduate dental students showed 
an increase of 635 or eight per cent over 
1940. 

The total enrollment as of October 
15, 1942 was 8,848—an increase of 493 
or six per cent Over 1941. 

Under all circumstances of the emer- 
gency, this is an excellent showing. The 


beginning classes under the accelerated 
plan ‘numbered 2,701 for all schools. If 
this enrollment of each new class is main- 
tained for the duration, the needs of the 
armed forces will be promptly met and 
the number of dentists available to serve 
the civilian population will not fall to 
a dangerously low level. It is important, 
however, that there be no diminution in 
the number of students to be deferred 
for preliminary and professional training 
in dentistry. 
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THE JOURNAL OF ORAL SURGERY 


A NEw contribution by Dentistry to 
America’s scientific literature—T he Jour- 
nal of Oral Surgery, of the American 
Dental Association—will make its first 
appearance this month, January 1943. 

The new publication will be issued 
quarterly at first and will be developed 
into a monthly as rapidly as subject 
material and the interest of subscribers 
warrant. 

L. Pierce Anthony, D.D.S., Editor of 
THE JOURNAL OF THE AMERICAN DENTAL 
AssociaTION, will act as editor-in-chief. 
The editor will be Carl W. Waldron, 
M.D., D.D.S., L.D.S., of Minneapolis, 
Minn. 

Dr. Waldron, whose writings have 
been published extensively for a num- 
ber of years in many medical and dental 
journals, is professor of oral surgery in 
the University of Minnesota School of 
Dentistry and professorial lecturer and 
surgeon, Department of Surgery, School 
of Medicine, University of Minnesota. 
He is consulting surgeon at the Minne- 
apolis General Hospital and is on the 
staffs of Abbott, Asbury and Swedish 
hospitals, Minneapolis. 

A native of Waubaushene, Ontario, 
Canada, Dr. Waldron received his M.D. 
at the University of Toronto in 1911, 
his D.D.S. at the Royal College of Den- 
tal Surgeons in 1913 and his postgradu- 
ate training at Johns Hopkins Hospital, 
Baltimore. After serving five years in 
the Canadian Army Medical Corps, dur- 
ing the first World War in which he rose 
to the rank of major and received 
numerous citations for valuable service 
in the treatment of facial war injuries, 
he established his practice in Minne- 
apolis, in 1920. 

Assisting Dr. Waldron will be an edi- 
torial board of men who have won 
distinction in the field of oral surgery 
and allied subjects. They are: 

Theodor Blum, New York, who has 


specialized in oral surgery for the past 
twenty-nine years. Dr. Blum received 
his dental degree at the University of 
Pennsylvania in 1909 and his medical 
degree at the University of Vienna in 
1912. 

James R. Cameron, Philadelphia, who 
is professor of oral surgery at Temple 
University School of Dentistry and has 
specialized in oral surgery for the past 
twenty-five years. Dr. Cameron received 
his dentai degree at the University of 
Pennsylvania in 1914. 

John Orton Goodsell, Saginaw, Mich., 
who has limited his practice to oral 
surgery during the past twenty-two years. 
Dr. Goodsell is a member of the attend- 
ing staff of St. Mary’s Hospital, Saginaw, 
and a graduate of the University of 
Michigan School of Dentistry, class of 
1918. 

V. H. Kazanjian, Boston, member of 
the consulting staff of the Massachusetts 
General Hospital and the Eye and Ear 
Infirmary. Dr. Kazanjian took his de- 
grees at the Harvard University Dental 
School in 1904 and at the Harvard Med- 
ical School in 1921. He teaches at 
Harvard School of Dental Medicine and 
limits his practice to plastic surgery. 

Howard C. Miller, Chicago, who is 
Trustee of the American Dental Associa- 
tion from the Eighth District. An oral 
surgeon for the past twenty-five years, 
Dr. Miller was graduated from Creigh- 
ton University Dental Department in 
1916. He is editor of the oral surgery 
section of the Year Book of Dentistry 
and a member of the staff of Grant 
Hospital, Chicago. 

Douglas B. Parker, New York, oral 
surgeon, associate professor at the 
Columbia University Dental School and 
a member of the staffs of the Presby- 
terian and Bellevue City hospitals, New 
York. Dr. Parker took his degrees at 
the Long Island College of Medicine 
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in 1912 and at the University of Penn- 
sylvania Dental School in 1914. 

The Journal of Oral Surgery will 
present original contributions in the field 
of oral surgery and closely allied subjects 
including pathology, oral diagnosis, oper- 
ative procedure and selected surgical, 
medical and therapeutic subjects; ab- 
stracts; case reports, and book reviews. 
There will also be departments of gen- 
eral interest. 

Although devoted exclusively to the 
field of oral surgery, the first specialty 
to be developed in dentistry, the new 
publication is in no way designed to be 
exclusively an oral surgeon’s journal. It 
is the intention of the editorial board to 
select for its pages practical, well-illus- 
trated articles of value to the general 
practitioner and the specialist alike. 

The extent of the need and desire for 
the new publication was determined by 
polling the entire membership of the 
American Dental Association. Subscrip- 
tion pledge cards were attached to the 
questionnaires and a sufficient number 
of cards were returned to make the 
Journal of Oral Surgery self-supporting 
with a policy of accepting no advertising. 
The subscription price is fixed at $5 a 
year. 

The Journal of Oral Surgery will con- 
sist of 96 pages, 63 by 9% inches, with 
format and cover in keeping with the 
style of THe JoURNAL OF THE AMERICAN 
DENTAL ASSOCIATION. 

The House of Delegates of the Amer- 
ican Dental Association, at its meeting 
in St. Louis, August 1942, approved the 
editorial set-up, accepting the -recom- 
mendation of the Board of Trustees. 
This was the final step in a movement 
begun in 1937 for creation of a journal 
of oral surgery. 

The Trustees made the recommenda- 
tion on the basis of a study conducted 
by a special committee of the American 
Dental Association appointed to deter- 
mine the desirability of and the need for 
such a journal and to work out the many 
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details incident to publication. This 
committee consisted of : 

Howard C. Miller, Chairman 

Don H. Bellinger 

Thomas Conner 

A. L. Frew 

J. Orton Goodsell 

Oather A. Kelly* 

Leroy M. S. Miner 

Sanford M. Moose 

Carl W. Waldron 

In reviewing the story of the origin 
and establishment of the Journal of Oral 
Surgery, it should be noted first that a 
committee on an oral surgery journal of 
the American Society of Oral Surgeons 
and Exodontists has been in existence 
for eight years. During that time, it 
made a careful and comprehensive study 
of the need for a publication devoted 
exclusively to oral surgery. This com- 
mittee cooperated with a similar group 
from the Chalmers J. Lyons Club of 
Michigan and with representatives of the 
American Society of Plastic Surgeons. 

In 1937, Leroy M. S. Miner, then 
President of the American Dental Asso- 
ciation, appointed a special committee 
headed by J. Orton Goodsell, which, in 
the same year, reported to the Board of 
Trustees its findings on the need for 
an oral surgery journal. This report 
included a survey of the member- 
ship in two states, which showed that 
many dentists were interested in this 
type of publication and would subscribe. 
Further study was recommended by the 
Board. 

In 1940, the committee of the Amer- 
ican Society of Oral Surgeons and Exo- 
dontists, which had been continuing its 
study, recommended to the Trustees of 
the American Dental Association that a 
special committee be appointed to deter- 
mine the need for and desirability of an 
oral surgery journal and that the entire 
membership of the Association be polled 
through a questionnaire to which a sub- 
scription pledge should be attached. This 
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action was taken in 1941 and the return 
of a self-supporting subscription pledge 
list resulted. 

During the time that the special com- 
mittee was studying the projected journal 
of oral surgery, the New York Institute 
of Clinical Oral Pathology published a 
journal known as The Archives of Clin- 
ical Oral Pathology. Upon learning of 
the contemplated journal of oral sur- 
gery, to be published by the American 
Dental Association, the Institute of Clin- 
ical Oral Pathology willingly offered to 
supply material to the new journal and 
to discontinue publication of the Ar- 
chives. The editor, Dr. Theodor Blum, 
is a member of the editorial board of 
the Journal of Oral Surgery. 

As the committee saw its work come 
to a successful conclusion with announce- 
ment of the new publication, Dr. Miller 
declared : 


The birth of the Journal of Oral Surgery 
of the American Dental Association is cer- 


tainly timely. Owing to war conditions, den- 
tists in particular and the world of science 
in general are more than ever before inter- 
ested in the rapidly increasing responsibilities 
and developments of this branch of dentistry. 
It is the aim of the Journal of Oral Surgery 
to keep pace with these developments and 
to make them available promptly to the 
profession. 

It is expected that the entire profession 
will welcome the Journal of Oral Sur- 
gery as an important aid to general 
practice and will be justly proud that 
in the new publication, dentistry estab- 
lishes in scientific literature its leadership 
in the field of oral surgery. 

Because present war conditions are 
causing many oral surgeons to devote 
their skill entirely to care of men on the 
battle fronts, greater surgical responsi- 
bility is laid on the general dental prac- 
titioner. For this reason alone, the 
Journal of Oral Surgery should prove 
invaluable to the profession during the 
war and in the years beyond victory. 


WAR SERVICE COMMITTEE 


ANNOUNCEMENT ON ACRYLIC RESINS 


For some time, the War Service Com- 
mittee has been in consultation with 
officials of the Medical and Health 
Supply Section, Office of Civilian Supply, 
of the War Production Board, of which 
R. P. Fischelis is chief, in the matter of 
acrylic resins for dentures and other 
dental purposes, and has submitted for 
the consideration of the board estimates 
of the amounts of acrylic resins that the 
committee believes would be necessary 
to supply the annual needs of the armed 
forces and the civilian population. While 
the demand for the use of this material 
by airplane manufacturers and other 
producers of war equipment is great, 
and becoming greater, the War Produc- 


tion Board has just announced, under 
date of December 11, 1942, that, for the 
present, a sufficiency of this vital mate- 
rial will be made available to the dental 
profession for use in professional serv- 
ices. Extracts from the release of the 
War Production Board are as follows : 


Friday, December 11, 1942. T. 1367 

Another important group of ‘synthetic 
resins was added today to the plastics, the 
distribution and use of which are now gov- 
erned by WPB orders. 

Order M-260, issued today by the Direc- 
tor General for Operations, places all acrylic 
resins and acrylic monomer, including such 
well-known commercial products as lucite, 
plexiglas, acryloid and crystalite, and others, 
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under rigid allocation and use control, effec- 
tive January 1, 1943. 

Exceptions to the new order are: deliver- 
tes of resins exclusively for dental use, ac- 
ceptance of delivery for aircraft glazing 
other than instrument lenses, certain deliv- 
eries of acrylic monomer within the confines 
of one company and certain small order ex- 
emptions. 


ASSOCIATION ACTIVITIES 129 


Small order exceptions are made with the 
provision that the material is for direct war 
use and provided that deliveries by pro- 
ducers or distributors are within limits set 
by WPB for this purpose. 


War SERVICE CoMMITTEE, 
C. CaMALiER, Chairman. 


December 16, 1942. 


COUNCIL ON DENTAL THERAPEUTICS 


FORHAN’S FOR MASSAGING GUMS AND CLEANING 
TEETH—NOT ACCEPTABLE FOR A.D.R. 


[Report of the Council on Dental 
Therapeutics of the American Dental 
Association, authorized for publication. 
—Donatp A. Wattace, Secretary. 

Tue report holding Forhan’s For Mas- 
saging Gums and Cleaning Teeth not 
acceptable for A.D.R. was submitted to 
the Forhan Division, Zonite Products 
Corporation, New Brunswick, N. J., Sep- 
tember 11, 1942. In order that the firm 
might have sufficient time in which to 
file an answer, the Council voted to with- 
hold publication of this report for a 
period of thirty days. To date, no reply 
has been received from the firm. The 
following report is therefore presented 
for the information of the dental pro- 
fession. 

Forhan’s For Massaging Gums and 
Cleaning Teeth is currently advertised 
as a tooth cleansing agent and as a 
medicament. In advertising matter di- 
rected to the public, it is claimed that 
Forhan’s Tooth Paste is of value in the 
treatment of gingivitis and in prevention 
of dental caries. 

In an earlier report (J.A.D.A., 18 :548, 
March 1931), the Council found For- 
han’s For the Gums not acceptable for 
A.D.R. because the product was of secret 
composition (rule 1) and was marketed 
with unwarranted therapeutic claims 


(rule 6). 


Since the firm persists in making thera- 
peutic claims for this product, the Coun- 
cil deemed it advisable in the public 
interest again to examine Forhan’s For 
Massaging Gums and Cleaning Teeth. 
It will be noted that the firm has not 
presented scientific evidence to overcome 
the original objections raised by the 
Council in respect to advertising claims 
for the product. Nor has a statement of 
composition been presented. Of interest 
is the fact that the package label does 
not bear the names of active ingredients 
of the product, which is stated to be of 
value in the treatment of gingivitis and 
in prevention of dental caries. From the 
standpoint of the public interest, the 
Council sees no reason why-an alleged 
therapeutic agent of this sort should not 
be subjected to the regulations that gov- 
ern the sale of products alleged to be of 
value as headache remedies, antiseptics, 
etc. On the other hand, if the product 
is to be considered solely as a cosmetic 
agent, .consistency would require that 
uniformity be maintained in claims made 
on the package labels, in magazines and 
over the radio. Furthermore, scientific 
accuracy would require that such claims 
be limited to representations in accord 
with the: status of the preparation as a 
cosmetic agent. 

In addition to the claim that this 
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product is of value “to Help Keep 
Teeth Naturally Bright and Gums More 
Firm and Healthy,” the firm also asserts 
“Brushing with Forhan’s helps brighten 
dull, dingy teeth to their natural lustre 
and helps remove acid film that so often 
starts decay.” As far as the Council is 
aware, there is no evidence to support 
these claims. On the basis of general 
information, it can be conceded that this 
dentifrice may aid the brush in cleaning 
the teeth. It is hardly to be expected that 
it would help brighten al] “dull” or 
“dingy” teeth. 

It is time that vendors of dentifrices 
cease implications to the effect that this 
or that product is of value in the pre- 
vention or treatment of dental caries 
until sound evidence for such claims © 
at hand. The expression “Acid Film” 
is meaningless from the scientific point 
of view. As far as the Council can deter- 
mine, the only purpose of such slogans 
is to mislead the unwary purchaser. No 
evidence that the use of Forhan’s Tooth 
Paste can or does reduce the incidence of 
dental caries has come to hand. 

On the basis of the findings of the 
Bureau of Chemistry, it may be surmised 
that Forhan’s For Massaging Gums and 
Cleaning Teeth was originally devised 
as a combination cleansing and astringent 
agent. It is true that astringent agents 
have been widely used in the past in the 
treatment of gingivitis and _ so-called 
pyorrhea. In the light of a better under- 
standing of the etiology of these condi- 
tions, however, the use of astringent 
agents has greatly diminished. Moreover, 
it should be noted that there may be 
a great difference in effects produced 
by astringent agents when applied locally 
by the dentist and the effects of use of 
mouth rinses or other preparations by 
lay persons. The modern opinion of 
astringents is well illustrated by the fol- 
lowing statement : 

As a matter of fact, with the exception of 
exceedingly few instances, the use of astring- 
ents in the prevention or treatment of chronic 


periodontal disease (including marginal and 
interproximal gingivitis and such low grade 
infections as pyorrhea and chronic Vincent’s 


infection) is not only undesirable but often - 


contra-indicated—a view to which most peri- 
odontists versed in conservative treatment 
undoubtedly subscribe.? 

As far as the Council is aware, it has 
not been shown that either Forhan’s For 
Massaging Gums and Cleaning Teeth or 
any other dentifrice now on the market 
is of value in the prevention or treatment 
of gingivitis. This is a condition that re- 
quires expert diagnosis and care and the 
cure for it has not been found in a col- 
lapsible tube. Of interest in this connec- 
tion is the following statement bearing 
on the treatment of marginal gingivitis : 

Cleaning the teeth as that term is usually 
understood is not enough. Each gingival 
crevice throughout its entire circumference 
should be explored and its contents removed.? 

On the basis of the findings of the 
Bureau of Chemistry, it may be con- 
cluded that Forhan’s For Massaging 
Gums and Cleaning Teeth consists essen- 
tially of soap, chalk, glycerol, gums, 
flavoring and small quantities of a zinc 
compound that may have been added in 
the form of zinc chloride. It is to be 
noted, however, that the finished prepar- 
ation is definitely alkaline and also con- 
tains soap. Therefore, it is not to be 
expected that zinc chloride as such would 
exist in this mixture, but that it would, 
on the contrary, be present in less active 
form. It has not been shown that For- 
han’s, under the conditions of use, acts 
as an astringent. On the other hand, the 
Bureau of Chemistry showed by means 
of a simple qualitative test that solutions 
of zinc chloride of a concentration greater 
than that found in the tooth paste are 
rendered non-astringent by the addition 
of soap. It seems that the addition of 
zinc chloride to Forhan’s Tooth Paste or 

1. Hirsuretp, Isapor: Tooth Brush: Its 
Use and Abuse. Brooklyn: Dental Items of 
Interest Publishing Company, 1939, p. 47!- 

2. Merritt, A. H.: Periodontal Diseases. 
Ed. 2. New York: Macmillan Co., 1939, p. 16 
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the presence of small amounts of zinc 
salts in the product is of interest or im- 
portance only from the historic stand- 
point. The mixture appears to be 
irrational. No significance is attached 
to the presence of traces of iron or 
aluminum in the product since these 
were present in amounts so low as to be 
of no known therapeutic significance and 
might well be considered impurities. 


REPORT OF THE BUREAU OF CHEMISTRY 


Six trade packages of the product, 
purchased on the open market, were 
submitted to examination. Qualitative 
examination of the soft yellow paste with 
a strong odor of menthol indicated the 
presence of sodium, calcium sulfate and 
carbonate, water, zinc, ferrous and ferric 
iron, aluminum, gums, glycerol and 
chlorides. Sugar, phosphates, magnesium 
and cobalt were not found. Iron and 
aluminum were present in traces. 

Quantitative analysis yielded the fol- 
lowing : 


pH 1-4 mixture with water 9.6 
Per cent water 15.7 
Per cent calcium 17.04 
Per cent ash 24.66 
Per cent zinc 0.063 
Per cent chloride 0.097 
Per cent iron 0.004 
Per cent sodium 0.17 
Per cent soap (as sodium oleate) 0.80 
Per cent sulfated ash 59.46 


Qualitative Tests for Astringent 
Action.—Qualitative tests for astringent 
action of zinc chloride and a mixture of 
zinc chloride, ferrous sulfate and alumi- 
num sulfate were made.® 

The following solutions were prepared : 


Solution I 
Zinc chloride U.S.P...........0.15 gm. 
Petrous salfate 0.05 gm. 


3. Sottman, Toratp, and Hanz.ik, P. J.: 
Ed. 2. San Francisco: J. W. Stacey, Inc., 
1939. 
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Aluminum sulfate (Al,[SO,],.18H,O) 

Weaver: 40: 100.00 cc. 
The solution was clarified by the addi- 

tion of o.1 normal hydrochloric acid. 
The final pH was 4.1. 


Solution IT 

(A small volume of Solution I was ad- 
justed to pH 9.7 [glass electrode] with 0.1 
normal sodium hydroxide solution. The 
gelatinous precipitate was removed.) 


Solution ITI 


“anc 0.45 
Ferrous sulfate: 0.15 
Aluminum sulfate (Al,[SO,],.18H,O) 
Water to make about......... 40.00 Cc. 


To this was added approximately 8 per 
cent soap solution to pH 6.0. Water was 
added to make the volume 100 cc. The 
gelatinous precipitate was removed by 
centrifuging. 

Astringent action of the solutions was 
determined for each solution by taste. 
Two collaborators reported definite 
astringent action for solution I and no 
astringent action for solutions ITI and ITI. 
(End of report from the A.D.A. Bureau 
of Chemistry. ) 

From the report of the A.D.A. Bureau 
of Chemistry, it may be deduced that 
Forhan’s Massaging Gums and Cleaning 
Teeth contains : 


Water, 15.7 per cent. 

Calcium carbonate, 42.6 per cent. 

Zinc chloride, 0.13 per cent (in the form 
of other compounds) 

Soap, 0.80 per cent. 

Glycerol, gums, coloring and flavoring 
agents, together with traces of iron and 
aluminum compounds. 


In view of the foregoing, Forhan’s For 
Massaging Gums and Cleaning Teeth 
continues to be unacceptable, being mar- 
keted in conflict with the provisions of 
rules 1, 6 and 10. 


and 
ade 
nt’s 

ten 
eri- 
nas 

or 
or 
ket 

the 
ol- 
ec- 
ing 
is: 
lly 
ival 
nce 

d.2 
the 

ing 
en- 
ms, 
inc 
| in 

be 
on- 
be 
uld 

ld, 

ive 
or- 
acts ; 
the 
ans 
ons 

ter 
are 

ion 

of 

or 
s of 
ases 

16 


THe JOURNAL OF FHE AMERICAN DENTAL ASSOCIATION 


ACCEPTED DENTAL REMEDIES 


The Council on Dental Therapeutics of the American Dental 
Association announces the inclusion of the following articles in 
the list of Accepted Dental Remedies. 


ANESTHETICS—LOCAL* 


Procaine HCl Solution 2%, Neo-Synephrine HCl 
1:2,500: Each cubic centimeter is stated to contain procaine 
hydrochloride, 0.02 gm.; neo-synephrine hydrochloride, 0.0004 
gm.; sodium chloride, 0.005 gm.; sodium bisulfite, 0.0015 gm., 
and distilled water. Marketed in tubes, approximately 2.5 cc. 


Manufactured by K. Reisman, Philadelphia, Pa. Distributed by 
Standard Dental Products Co., Philadelphia, Pa. 


ANESTHETICS—LOCAL—SLIGHTLY 
SOLUBLE? 


Benzocaine Chlorobutanol Dressing Gauze-Austin: 
Gauze saturated with a solution that is stated to contain 
benzocaine, 3.5 per cent and chlorobutanol 3.5 per cent, 
flavored with guaiacol, menthol and methyl salicylate in a 
vehicle of petrolatum, white wax and corn oil. 

Manufactured by Austin Manufacturing Co., Chattanooga, Tenn. 


Admission of an article to the list of Accepted Dental 
Remedies does not imply a recommendation. Information re- 
garding the rules and work of the Council will be sent on 
request. 

Donatp A. WALLACE, Secretary. 


DENTIFRICES}{ 


Excella Brand Tooth Paste: Composition: See Comfort 
(Brand) Tooth Paste (A.D.R. Ed. 8, p. 107). 

Manufactured by the Comfort Manufacturing Co., Chicago, Il. 
Distributed by K-W Drug Company, Cleveland, Ohio, through the 
Alice May Allen Company, Cleveland, Ohio. 

Pioneer Tooth Powder: Composition: See Stevens- 
Wiley Tooth Powder (A.D.R. Ed. 8, p. 113). 

Manufactured by the Stevens-Wiley Mfg. Co., Inc., Philadelphia, 
Pa. Distributed by the Pioneer Coffee Company, Detroit, Mich. 

A. C. Dental Cream: Composition: See Sheffield Tooth 
Paste (A.D.R. Ed. 8, p. 113). 

Manufactured by the Sheffield Company, New London, Conn. Dis- 
tributed by Sun Ray Drug Co., Philadelphia, Pa. 

Admission of a product to the list of Accepted Dental Reme- 
dies does not imply a recommendation. It simply means that 
the product and the methods by which it was marketed at the 
time of consideration were not found to be in violation of the 
Council’s published rules. Accepted products are reconsidered 
periodically. The files of the Council contain information on 
many drugs and dental cosmetics. All information is available 
upon request and inquiries are welcomed. A postal card will 
bring a prompt reply. 

Donato A. WALLACE, Secretary. 
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BUREAU OF PUBLIC RELATIONS 


YOUR TEETH—HOW THEY GROW* 


INTRODUCTION 


-NHAT the annual loss of teeth by the 

people through neglect 

is appalling has been strikingly ap- 
parent in the large number of military 
selectees that have been rejected because 
of defective teeth. These young men 
represent what should be the most vigor- 
ous, healthy section of the population. 
The public has been rudely awakened to 
recognition of the-fact that dental health 
is of vital importance to the nation and 
to the individual. 

Dental disease can be prevented by 
dental education and dental care. It is 
therefore essential that the American 
public have an understanding of the 


composition of the teeth and their 
development. 
STRUCTURE OF TEETH (FIG. 1) 
Crown and Root.—The tooth is a 


unique organ of the body, in respect to 
both its structure and its development. 
When we examine our teeth with the 
naked eye, we seé only the enamel- 
covered crowns. The other part, which 
is embedded within the jawbone, and 


*The growth of public interest in dental 
health has resulted in a marked increase in 
requests for information on different phases 
of the subject. 

To adequately meet this demand, the Pub- 
lic Health and Education Committee, now a 
subcommittee of the Council on Dental 
Health, authorized the preparation of a series 
of twelve articles in pamphlet form; each arti- 
cle to deal with one of the dental questions 
most frequently asked by the public. 

“Your Teeth—How They Grow,” by Isaac 
Schour, is the first of this series. Reprints at 
nominal cost can be obtained by addressing 
the Bureau of Public Relations, American 
Dental Association; 212 E. Superior St., Chi- 
cago, IIl. 


is equally important, is called the root. 

Gingivae——The area between the 
crown and the root, calléd the neck of 
the tooth, is covered and protected by 
the gingival tissue (gums). The care of 
this tissue by proper brushing will pre- 
vent the bacteria and food débris from 
stagnating about the neck of the tooth 
and producing an inflammation called 
gingivitis. 

Enamel, Dentin and Cementum.—The 
bulk of the tooth consists of the hard, 
calcified dentin, which is covered by still 
harder enamel in the crown and more 
bonelike cementum in the root. (Fig. 1.) 

Periodontal Membrane.—The roots of 
the teeth are firmly attached to the jaw- 
bone by a hammock-like fibrous mem- 
brane (the periodontal membrane) so 
that the teeth can bite and chew effec- 
tively and withstand the impact of 
closing of the upper and lower jaws. The 
interaction of the jaws during chewing 
is so powerful that it has been compared 
to the force of a hammer and anvil. Yet, 
in the healthy mouth, the teeth do not 
become loose, but become more firmly 
embedded through the continued exer- 
cise of biting and chewing food (masti- 
cation). Mastication strengthens the 
attachment of the tooth to the jawbone 
because it stimulates the periodontal 
membrane, which acts as a shock ab- 
sorber and also attaches the tooth to 
the bone. 

The story of the tooth is incomplete 
unless we consider the supporting alveo- 
olar bone, which surrounds the root of 
the tooth, and the jaws, which form the 
underlying base for the alveolar bone. 
The teeth could not function in the 
absence of the jaws. The normal changes 
in the growth of the face from infancy 
to adulthood depend largely on the 
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Fig. 1.—The structure of a molar tooth and its surrounding tissues. 


| 
/ 
4 
é 
| 
A 
tl 
er 
OY 


harmonious development of the jaws and 
teeth. 

Pulp—Another important dental 
structure is the pulp. This soft, sensitive 
tissue situated inside the tooth has a 
formative and nutritive function as re- 
gards the dentin and is enclosed by 
the hard walls of dentin. It has been 
called the nerve of the tooth, but this is 
not the most satisfactory name for it, 
since the pulp contains also blood vessels 
and dentin-forming cells. As the teeth 
are ground down with use, these pulpal 
cells are stimulated to lay down dentin 
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parts are diseased and are unable to sup- 
port and protect the tooth, perfectly 
sound enamel and dentin will not suf- 
fice and the tooth will be lost. This is 
what happens in pyorrhea. If the soft 
parts are healthy, but the enamel and 
dentin are attacked by decay or dental 
caries, which is allowed to progress by 
neglect, the tooth will likewise be lost. 


DEVELOPMENT OF TEETH (FIG. 2) 


In the early stages of growth of the 
tooth, all the dental parts are still soft. 
In fact, the life history of the tooth can 


B 


> 


Fig. 2.—Stages in the life history of the tooth: A. Formation of the tooth bud from the epi- 
thelial lining of the oral cavity. B. Formation of the crown by the enamel organ. C. The 
eruption of the tooth into the oral cavity. D. Wearing of the tooth with function. 


(secondary dentin), which protects the 
pulp and thus prolongs the life of the 
tooth. (Fig. 2.) 

Summary.—The tooth, therefore, con- 
sists of hard and soft parts. The hard 
parts are the enamel, dentin and cemen- 
tum. The soft parts are the pulp, the 
gums and the periodontal membrane. 
All are equally important and one cannot 
function without the others. If the soft 


be compared to the life history of the 
individual. 

The individual undergoes many de- 
velopmental stages as he grows to adult- 
hood. He develops very. rapidly during 
intra-uterine life. After birth, he passes 
through infancy, childhood and adoles- 
cence, and normally matures only after 
many years. Similarly, the tooth, before 
it functions, undergoes a number of 
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Fig. 3.—Eruption of the deciduous and permanent dentitions 
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developmental stages. Figure 2 shows the 
life cycle of the tooth. 

The tooth starts as a soft cellular bud, 
which increases in size and assumes a 
shape similar to that of the mature 
tooth. The enamel and dentin are laid 
down first in-a soft jelly-like condition, 
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One interesting difference between the 
tooth and the tree is that in the latter 
the roots are formed first, while in the 
tooth the root grows only after the crown 
with its enamel is completed. 

The tooth grows and calcifies (hard- 
ens) inside its bony crypt within the 


Fig. 4.—Photographs of dentitions from 4 to 11 years of age: A. About 4 years. B. About 


64 years. C. About 7 years. 


but later harden or calcify. Deposition 
and hardening proceed in a regular and 
rhythmic manner, one layer or ring being 
formed after another, somewhat like the 
ringlike growth of the tree. 


D. About 8 years. 


E. About 10 years. F. About 12 years. 


jaws, where it is nourished and protected 
just as the growing embryo is nourished 
and protected within the uterus. After 
the crown is completed and the root has 
reached about two-thirds of its length at 
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maturity, the tooth is ready to erupt into 
the oral cavity and begin to perform its 
function in mastication. Before the tooth 
is ready to function, it must, therefore, 
grow, calcify and erupt. 


IMPORTANCE OF DIET IN THE 
DEVELOPMENT OF TEETH 
The stages of growth, calcification and 
eruption proceed normally when the 
body nutrition and health are adequate. 


since formation of enamel and dentin of 
the permanent teeth has not yet started. 
Similarly, disturbances in the first year 
of life will be reflected only in those 
permanent teeth forming at the time. 
Figure 3 gives the timetable for the 
eruption of the human deciduous and 
permanent (second) teeth. 

The growing tooth may well be again 
compared to the growing tree. The 
growing tree depends on the soil, the sun 
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Fig. 5.—Function of different classes of teeth. 


Disease or deficiencies in nutrition will 
disturb these stages and have a perma- 
nent effect upon the teeth. The degree 
of a dental defect and the part of the 
tooth affected will naturally depend on 
the time when the disturbance occurs. 
Disturbances in the prenatal period will 
be reflected only in the enamel and 
dentin of the first, or deciduous, teeth, 


and the rain for its sources of energy 
and nutrition. The tooth depends on the 
good health of the individual for its 
proper development. When this health 
is disturbed, the growing tooth will also 
be disturbed. Evidence of such disturb- 
ance in growth will remain within the 
structure of the tooth as chalky or pitted 
enamel, just as weather disturbances 
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remain indelibly written in the rings of 
the tree as malformed layers of wood. 

Disturbances in diet or disease condi- 
tions are reflected in irregularities of the 
tooth rings during the period of tooth 
development. Thus, in a sense, teeth tell 
part of one’s early life story, and a study 
of tooth rings offers a means of research 
in health and disease. Tooth rings are 
not visible to the naked eye, but can be 
seen under the microscope. 

Tree rings are yearly records of the 
nutrition of the tree, one ring forming 
every year. Tooth rings are spaced only 
a few days apart. Starting from the 
fourth month before birth, when teeth 
begin to form, and continuing until the 
sixteenth year of life, there is always one 
tooth or another that records what is 
going on in the body. 

There is one special tooth ring called 
the birth or neonatal ring which is 
formed at birth—a kind of birth certifi- 
cate in the teeth. Since birth is such a 
tremendous experience in the life of each 
individual and involves so much change 
in environment and nutrition, it is not 
surprising that it should leave a definite 
mark in the tooth. This birth ring ap- 
pears in the portion of the deciduous 
(first) teeth forming at the time of birth 
and makes it possible to compare the 
amount and quality of the tooth formed 
before and after birth. The analysis of 
tooth rings presents possibilities of gain- 
ing new knowledge of the vital processes 
and changes of life and growth. If cer- 
tain glands do not function properly or 
if the diet is lacking in vitamin A, C or 
D, or in minerals, there are definite and 
characteristic changes in these tooth rings. 
When the dietary or glandular disturb- 
ance is severe, the rings may be so prom- 
inent that they are visible to the naked 
eye, forming pitted enamel (enamel 
hypoplasia), which disfigures the teeth. 


THE FIRST (DECIDUOUS) AND THE SECOND 
(PERMANENT) TEETH 


Up to this point, the structure and 


growth of the tooth as a single unit have 
been considered. However, the normal 
function of mastication is performed only 
by the joint action of all the teeth to- 
gether—the entire dentition. In the in- 
fant, the first set of teeth, the deciduous 
dentition, consists of twenty teeth, two 
incisors, one cuspid and two premolars 
in each half of each jaw. The crowns 
of these teeth reach full size early in life 
and are then in harmony in size with the 
infantile jaws. The jaws continue to 
grow, so that at the age of 5, spaces 
appear between the deciduous teeth. 
These spaces will disappear as the larger 
permanent teeth begin to erupt and re- 
place the deciduous teeth. 

The permanent teeth are larger and 
in greater number than the deciduous 
teeth, but find sufficient room in the 
jaws, which have continued to enlarge. 
(Fig. 4.) The permanent dentition con- 
sists of two incisors, one cuspid, two 
bicuspids and three molars, in each half 
of each jaw. The efficiency in mastica- 
tion is made possible by the harmonious 
teamwork of the different teeth, which 
have special forms and functions. The 
incisor teeth are designed for cutting, like 
shears, the cuspids for tearing the food 
apart, the bicuspids for tearing and 
crushing and the molars for grinding the 
food. (Fig. 5.) 


EQUAL IMPORTANCE OF THE CARE OF 
DECIDUOUS AND PERMANENT TEETH 


The structure and growth of the teeth 
is very much the same in the deciduous 
and the permanent teeth. The chief dif- 
ference is in the timetable of their 
formation and eruption and the length 
of time in which they function. A mis- 
take has often been made in thinking 
that the deciduous teeth are not impor- 
tant because they function for a shorter 
period than do the permanent teeth. It 
is a serious mistake to neglect deciduous 
teeth because they are going to fall out 
in a few years. The deciduous teeth are 
important not only because the child 
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needs them to chew its food into small 
particles, but also because they are neces- 
sary for the normal growth of the jaws 
of the child. 

When the deciduous teeth are lost too 
early or when they have to be extracted 
because of tooth decay that has been 
neglected, the jaws will not develop 
normally and the permanent teeth may 
come into the mouth in an abnormal 
position. This is harmful since the teeth 
and jaws make up two-thirds of the face. 
If the teeth and jaws develop abnormally, 
the face will naturally be malformed, and 
therefore cannot be beautiful. The back 
teeth are very important in this respect. 

It is also important that the deciduous 
teeth be shed at the proper time, because, 
if retained too long, they interfere with 
the eruption and positioning of the 
permanent teeth and the growth of the 
jaws and face. It is wise, therefore, to 


visit the dentist when the permanent 
teeth first appear in the mouth in order 
to make sure that they are in proper 
position and in occlusion. Of course, 
all the permanent teeth are important to 
the development of the jaws and face, 
but the most important tooth of all is 
the first permanent molar (sixth-year 
molar). Above all, this tooth must be 
preserved in the growing child. One 
should never make the mistake of think- 
ing that it is a baby tooth and can be 
replaced. It is a permanent tooth and 
has no successor. 

Prevention, which today is the keynote 
of dentistry as well as of medicine, should 
start at the earliest possible age, certainly 
by the third year. Because dental health 
is an essential part of general health, the 
child who has had the benefit of early 
and expert dental care will be a happier 
and healthier person. 


COMMITTEE ON LEGISLATION 


HISTORY OF ADVERTISING REGULATIONS 


NEW YORK DENTAL PRACTICE ACT 


Tue development of the law in New 
York state regarding advertising is dis- 
cussed at length in the case of Cherry v. 
Board of Regents. 

The various forms of the law and the 
court’s decisions regarding each form are 
hereinafter discussed in chronologic order 
so that the reader may more easily follow 
the development of the law. These cases 
taken together furnish a good example 
of the difficulty faced by lawmakers who 
wish to construct a law general in scope 
and still have it meet each specific case. 

Under its original form adopted in 
1927, the New York law provided that: 

Upon the report of the board to the de- 
partment that the accused has been guilty of 
unprofessional or immoral conduct, or that 


he is grossly ignorant or inefficient in his 
profession, or of fraud or deceit in procur- 
ing admission to practice, the department 
may, without further hearing, suspend the 
person so charged from the practice of den- 
tistry for a limited season, or may revoke 
his license. 


The court held that the statute in that 
form placed no restriction upon the 
means of publicity or the form of adver- 
tising which a dentist might use. How- 
ever, the law further provided that a 
legally incorporated dental corporation 
existing in operation prior to January |, 
1916, may continue so operating and 
that “their advertising shall be subject to 
the rules of the Regents.” 

Among the rules of the regents and 
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stated therein as considered to be unpro- 
fessional and objectionable in the practice 
of dentistry are: “1. Any advertising 
statements of a character tending to 
deceive or mislead the public.” There 
then arose the case of Dr. Bloom Dentist, 
Inc., v. Cruise, which was decided July 
19, 1932. In this case, Dr. Bloom sought 
to erect in New York City two large 
signs, one 6 feet square and the other 7 
feet square, and on each sign was dis- 
played in extremely large letters the 
words, “DR. BLOOM DENTIST,” and 
beneath that legend in diminutive type 
appeared the abbreviation, “Inc.” In 
refusing to permit the signs to be erected, 
the court said : 


The State’s power to establish reasonable 
standards for admission to practice a pro- 
fession is undoubted. We conclude that 
reasonable supervision after admission is 
likewise a lawful exertion of sovereignty. 
Protection of the public against such deceit 
by practitioners as tends to mislead is in the 
nature of a defense against fraud and may 
be reckoned among the important functions 
of government. A corporation exhibiting a 
sign upon which is flaunted the name of an 
individual and below which is inscribed a 
corporate symbol in characters so inconspic- 
uous as nearly to reach the point of conceal- 
ment may be held to utter an advertising 
statement of a nature tending, at the least, 
to deceive or mislead the public. . . . Not 
only is the Board of Regents as head of the 
educational system of the state the statutory 
guardian of the policies of the state in rela- 
tion to curbing deception or fraud by those 
subject to its supervision, but its specific 
supervisory power over the practice of den- 
tistry enable it, within reasonable limits, to 
prescribe canons by which conduct; deemed 
by it, in the exercise of fair judgment, to be 
unprofessional and objectionable; may, in 
the interest of rescuing that profession from 
vulgar commercialism, be banned. 


The following year, the New York law 
was changed so that it read as follows: 


The license and registration of a prac- 
titioner of dentistry may be revoked, sus- 
pended or annulled, or such practitioner 
reprimanded, censored or otherwise disci- 


plined in accordance with the provisions and 
procedure defined in this article upon de- 
cision and due hearing in any of the follow- 
ing cases: (a) that the dentist has been guilty 
of unprofessional or immoral conduct. . . 
(g) that the dentist is guilty of untrue, 
fraudulent, misleading or deceptive adver- 
tising. 

The legislature also vested the Board 
of Regents with supervisory powers over 
the practice of dentistry and provided 
that “conformably to law” the board 
may prescribe canons of conduct. The 
Board of Regents thereupon adopted 
rules concerning advertising, one of 


which forbids 


8. The employment of letters, hand bills, 
posters, circulars, cards, stereopticon slides, 
motion pictures, radios, newspapers or other 
advertising devices for the purpose of solicit- 
ing patronage, except that a dentist may use 
personal professional cards of a modest type 
announcing his name, title, address, tele- 
phone number and office hours. 


Thereupon Brown and others sought 
to restrain the board from enforcing the 
foregoing, and in deciding the case of 
Brown v. the University of the State of 
New York, the court said : 

The Board of Regents may not make laws: 
that power rests with the legislature, and is 
non-delegable, but when the legislature has 
indicated its will by the enactment of a law, 
power to administer may be granted to that 
Board, and this power may be exercised by 
the adoption of rules. . . . The standard set 
for dental advertising is that it shall not be 
untrue, fraudulent, misleading or deceptive. 
Rule 8 is more restrictive than the statute. 
It transcends the standard fixed in the law 
and enacts a standard of its own. The legis- 
lature may not delegate its law-making power 
by which standards are set up. The rule pro- 
hibits the employment of . . . advertising 
devices for the purpose of soliciting patron- 
age. This absolute prohibition is not per- 
mitted by the statute. The modest card is 
not advertising as the word is used in con- 
nection with soliciting patronage.: It is 
merely a compilation of data, convenient for 
the use of an inquirer. A card containing 
similar information used by a pastor or Sun- 
day school teacher would not be classified as 
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advertising. The standard governing the 
rule-making power permits advertising so 
long as it be not untrue, fraudulent, mis- 
leading or deceptive. 

In 1935, the law was again amended 
so that it now reads as follows : 

The license and registration of a practi- 
tioner of dentistry may be revoked, sus- 
pended or annulled, or such practitioner 
reprimanded, censured or otherwise disci- 
plined . . . upon decision and due hearing 
in any of the following cases: (g) that the 
dentist has advertised for patronage by means 
of hand bills, posters, circulars, stereopticon 
slides, motion pictures, radios, or newspapers; 
(h) that the dentist has been otherwise or 
in any other way guilty of unprofessional 
conduct. 

The law also provided that the Board 
of Regents shall establish the rules for 
carrying into effect the laws and pol- 
icies of the state. Thereupon, the Board 
of Regents adopted a rule as follows: 

In the administration of the law, the fol- 
lowing forms of advertising are considered 
unprofessional and objectionable: . . . (5) 
employing or making use of advertising solic- 
itors or free publicity press agerts. 

Under this law, there arose the case 
of Cherry v. Board of Regents, which 
was decided October 15, 1942. The evi- 
dence presented at the hearing established 
the following facts: The owner of a 
clothing store conceived the plan of main- 
taining in the store a “dental credit serv- 
ice.” Customers who, at the clothing 
store, applied for or were induced to ac- 
cept the “dental credit service” were then 
sent, and at times escorted by clerks in 
the clothing store, to the office of a den- 
tist, who was asked to fix a price for 
which he would perform the required 
dental work. After the price was fixed, 
the “dental credit service” agreed to dis- 
count the dentist’s charge, paying to the 
dentist approximately 70 per cent of the 
charge. The appellant Cherry was one 
of the dentists who agreed to cooperate 
in this plan. Inthe course of two years, 
he obtained about twenty-five patients by 
such means. Thereupon, Dr. Cherry was 
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accused of unprofessional : conduct in 
violation of section h, set forth above, 
and committed as follows: “Respondent 
did make use of and employ a certain 
dental credit agency as advertising solic- 
itors and free publicity press agents for 
the purpose of obtaining patients for his 
dental practice.” The dental board found 
that the charges against him had been 
sustained and that he was guilty of un- 
professional conduct, but that since he 
had discontinued the practice, it recom- 
mended that he be reprimanded and 
censured. The Board of Regents also 
found him guilty, but rejected the recom- 
mendation of a penalty of reprimand 
and censure and instead suspended his 
license for six months. Dr. Cherry took 
an appeal, and the court of appeals, in 
deciding the case, said : 

The ‘powers conferred upon the Board of 
Regents to supervise the practice of dentistry 
and to establish rules for carrying into effect 
its powers and functions are subject to the 
plainly implied condition that in the exer- 
cise of its power the Board may ban only 
acts and conduct which, upon reasonable 
ground, it deems unprofessional. The Legis- 
lature has, itself, specified the grounds upon 
which a license to practice dentistry may be 
suspended or revoked. The Legislature has 
not delegated to the Board of Regents power 
to create offenses which shall furnish addi- 
tional grounds. The Legislature has re- 
stricted the means which a dentist may use 
for publicity or advertising. It has not dele- 
gated to the Board of Regents power to ban 
the use of means which do not violate the 
restriction formulated by the Legislature. . . . 
The rule that the “employing or making use 
of advertising solicitors or free publicity 
press agents” constitutes unprofessional con- 
duct may be invalid under the case of Brown 
v. University of State of New York, supra, 
if rigidly applied as a ban in all cases. Ad- 
vertising solicitors and free publicity press 
agents are ordinarily employed and used for 
a purpose and in a manner which would be 
regarded as unprofessional and improper, 
even if not specifically banned by regulation. 
As we have said, the statute cannot be con- 
strued as an implied sanction of such em- 
ployment or use. Nonetheless, there may 
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be occasions when advertising solicitors or 
free publicity press agents may be employed 
or used for proper purposes and in a proper 
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manner; and the Board of Regents could not 
by general regulation ban proper use and 
improper use indiscriminately. 


COMMITTEE ON ECONOMICS 


MEETING OF INDUSTRIAL DENTISTS CALLED 
FOR FEBRUARY 22, 1943 


Ir will be recalled that prior to the 
cancellation of the annual meeting of 
the American Dental Association at Bos- 
ton last summer, the Committee on 
Economics called a meeting of all dentists 
in the United States engaged in the 
practice of dentistry in industry. It was 
the purpose of that meeting to discuss 
the need for a permanent organization 
of men working in this field and to ex- 
plore the possibility of establishing such 
an organization. Unfortunately, the can- 
cellation of the Annual Meeting made 
it necessary to postpone the meeting of 
industrial dentists. 

After several months of unavoidable 
delay, the meeting of industrial dentists 
is again being called. It will be held in 
conjunction with the State Officers’ Con- 
ference in Chicago, IIl., Monday morn- 
ing, February 22, 1943. The meeting will 
be called at 10 a.m. The place of meet- 
ing will be announced in the February 
issue of THE JOURNAL. 

The dental health problems created 
by the rapid expansion of the population 
in the centers of war production have 
given impetus to the development of 
industrial dental health programs to meet 
emergency needs. The increase in need 
for industrial dental services has resulted 
in an even greater growth in interest of 
the dental profession in the possibilities 
in this type of dental practice. Attention 
has been called to the fact that the 
United States Public Health Service has 
assigned some of the most competent 


men on its dental staff to deal with the 
problems of dental health in industry, 
and they are carrying out a vigorous and 
effective campaign to arouse national 
interest in industrial dentistry. 

This movement in the field of dental 
health is certainly of vital concern to the 
dentists now engaged in industrial den- 
tal practice and to the directors of health 
in the state departments who are charged 
with the responsibility of guiding and 
giving encouragement in the planning of 
programs designed to improve the dental 
health of the public. The industrial pro- 
gram is now at a critical stage, and care- 
ful guidance is needed to assure that the 
interests of public health and the rights 
and interests of the dental profession are 
properly served. No group is better qual- 
ified to assist in giving this needed 
guidance than the men who are them- 
selves engaged in the practice of dentistry 
in industry. At present, however, there 
is no channel through which industrial 
dentists and others concerned with the 
development of this industrial program 
can be heard as a group. It is of the 
utmost importance, therefore, that all 
dentists working in the field of industrial 
dental health attend the meeting to be 
held in Chicago on February 22. 

Those planning to attend the meeting 
should at the earliest possible date in- 
form the Secretary of the Committee on 
Economics, 212 East Superior St., Chi- 
cago, Ill., in order that an estimate can 
be made in advance of the number that 
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will attend. Any questions regarding the 
meeting should be addressed to the Sec- 
retary of the Committee on Economics. 


The February issue of THE JourRNAL 
will carry further announcements regard- 
ing the meeting. 


MEMBERSHIP COMMITTEE 


CERTIFICATE OF MEMBERSHIP 


Tue Membership Committee again 
wishes to call attention to the fact that 
the American Dental Association is send- 
ing to each member residing in those 
states that have requested it a member- 
ship certificate, 64 by 94 inches, as il- 
lustrated. This certificate, suitable for 


the American Dental Association head- 
quarters to each member after he has 
paid his dues to the local or state 
society. 

If you are unable to obtain a suitable 
frame in your community, you can 
secure one in either black or natural 
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1943 certificate of membership. 


framing, is in two colors, and the Com- 
mittee on Membership requests all mem- 
bers receiving one to frame and hang it 
in a suitable place. 

These certificates will be mailed from 


wood finish for 50 cents from Geister 
and Zmich, 226 S. Wabash Ave., Chi- 
cago, II. 
Pau W. Zittman, Chairman, 
Committee on Membership. 
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NAL 
Membership Page 
PERCENTAGE OF DUES RECEIVED IN CENTRAL OFFICE AS OF 
NOVEMBER 30, 1942, AS COMPARED TO 1941 MEMBERSHIP 
0 10 2 3 4 50 6 70 8 0 100% MEMBERS 
ALABAMA ................ x 428 
261 
CALIFORNIA .............. 1,870 
SOUTHERN CALIFORNIA 2,103 
COLORADO 512 
CONNECTICUT . 1,015 
DELAWARE ............... 77 
ad- DISTRICT OF COLUMBIA. ... 440 
has FLORIDA ....... 520 
GEORGIA .. 540 
tate 185 
IDAHO .. 
ible ILLINOIS és 4,950 
INDIANA .. 1,374 
KANSAS ..... > 663 
600 
LOUISIANA . 453 
257 
= MARYLAND ........... 545 
= MASSACHUSETTS .......... 2,236 
MICHIGAN .... 2,108 
= MINNESOTA 1,793 
= ........... 271 
S| MISSOURI ....... 1,517 
MONTANA . 228 
52 
NEW HAMPSHIRE .... .. 170 
NEW JERSEY ........ 2,226 
NEW MEXICO ..... 7 105 
NORTH CAROLINA 589 
NORTH DAKOTA . 185 
2,829 
OKLAHOMA .. > 512 
OREGON ....... 516 
PANAMA ..... 63 
PENNSYLVANIA ..... 4,272 
PHILIPPINE ISLANDS . 0 
PUERTO RICO ..... 150 
RHODE ISLAND ........ 274 
SOUTH CAROLINA 3 208 
SOUTH DAKOTA 179 
TENNESSEE ........ 606 
VIRGINIA ....... 631 
WASHINGTON ............ 794 
WEST VIRGINIA ........... + 403 
1,677 
98 
Percentage based on dental population figures supplied by the State Society Secretaries. 
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THIRD ANNUAL CHILDREN’S DENTAL HEALTH DAY 
PROGRAM OF THE CLEVELAND DENTAL SOCIETY 


FEBRUARY 1, 1943—HOTEL STATLER 


Firm in the conviction that the only successful approach to the solution of the 
dental health problem lies in early prevention in the young child, the Cleveland 
Dental Society again plans its Children’s Dental Health Day, February 1, at Hotel 
Statler. 

This event, which is the only all-day program devoted exclusively to the field of 
children’s dentistry, was inaugurated in 1941 by Norman H. Denner, then president 
of the Cleveland Dental Society, and a champion of the cause of child dental health. 

The fact that dental caries is found in 95 per cent of school children throughout 
this country, notwithstanding the excellent quality of American dental service, leads 
to the conclusion that education is the only possible solution. 

The program will have a two-fold purpose: to increase the interest on the part 
of the dentist in doing more and better dentistry for children, and to enlighten the 
lay public as to the child’s early dental needs. 

E. Carl Miller is general chairman of the 1943 meeting. 


PROGRAM 
8:30 a.m. Registration 
9:00 a.m. WaLTER T. McFa tt, Asheville, N. C.: “Children’s Dentistry Is Worth 
Whatever You Think It Is Worth.” 
10:00 a.m. J. Ben Rosinson, Baltimore, Md., President of the American Dental 
Association : “Children’s Dentistry and National Security.” 

11:00 a.m. ANNA DEPLANTER Bowes, Philadelphia, Pa.: “Dentistry and Diet.” 
12:00 m. Luncheon. Speaker: Pump Jay, Ann Arbor, Mich.: “The American 
Child’s Teeth in 1950.” 

Acappella Choir of Cleveland Heights 
2:30 to 5:30 p.m. Limited Attendance Clinics 
T. J. Pammenter, Rochester, N. Y.: “Use of Silver Nitrate in Chil- 
dren’s Dentistry.” 
W. T. McFatt, Asheville, N. C.: “Operative Procedures on Decidu- 
ous Teeth.” 
Emerson M. Hoyer, Sandusky, Ohio: “Operative Procedures on 
Permanent Teeth.” 
KENNETH A. Eastick, Ann Arbor, Mich.: “Pulp Capping and Pulp 
Therapy of Deciduous Teeth.” 
A. Leroy Jonnson, Columbus, Ohio : “Local and Topical Anesthesia.” 
J. Hatcu Criark, Cleveland, Ohio: “Practical Hints.” 
2:30 to 5:30 p.m. Table Clinics (A group of from ten to twenty selected clinics 
relating to children’s dentistry). 
Att Day—EpbucaTIonaL Exuisits 
6:30 p.m. Dinner. Speakers: KenNetH A. Easticx, Ann Arbor, Mich., and Nor- 
MAN C. WetzEL, M.D., Cleveland, Ohio: “Whose Job Is it?” 
Mayor Franx’J. Lauscue, of Cleveland, will award the prizes to the winners of 
the dental poster contest in which the school children of the public and parochial 
schools participated. 
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OBITUARIES 


LESLIE P. ABBE, D.D.S. 
1879-1942 


LESLIE PaRKER ABBE, of 20 Sunny- 
reach Drive, West Hartford, Conn., a 
prominent Hartford dentist for many 
years, died Monday, September 7 at his 
home. He was president of the Hart- 
ford Dental Society from 1917 to 1918, 
and chairman of the finance committee 
of the state dental society for three years. 

Born August 21, 1879, in Windsor 
Locks, Conn., Dr. Abbe received his 
schooling in dentistry at Philadelphia 
Dental College, graduating in 1907. He 
engaged in general practice and ortho- 
dontia until 1926, when he gave up 
general practice to specialize in ortho- 
dontia. He was a member of the Amer- 
ican Dental Association, the New Eng- 
land Dental Association, the New York 
Society of Orthodontists and the Amer- 
ican Association of Orthodontists. 

Dr. Abbe retired in 1935, but was 
honored by his associates in 1939 when 
the state dental association celebrated its 
seventy-fifth anniversary and dedicated 
its anniversary booklet to him. 

Other organizations in which Dr. Abbe 
held membership were St. Johns Lodge, 
AF & AM, Wolcott Council, Pythagoras 
Chapter, Washington Commandery and 
Sphinx Temple Shrine. He was a thirty- 
second degree Mason and a member of 
St. Andrews’ Episcopal Church. 

He leaves his wife, Esther Hocker 
Abbe; two daughters, Mrs. Louis S. 
Carney and Miss Miriam O. Abbe, both 
of West Hartford; a grandson, Richard 


Parker Carney; two brothers, Earl C. 
Abbe, of Longmeadow, Mass., and Rus- 
sell Erwin Abbe, of Elmwood, Conn., 
and three sisters, Mrs. Robert Dickson 
of West Orange, N. J., Mrs. Harry 
Marsh of Scranton, Pa., and Miss Irene 
Abbe of Elmwood, Conn. 


LAURICE ALDRIDGE TATUM, 
D.D:S. 


1894-1942 

THE war came home to the Alabama 
Dental Association with the news that 
Lt. Com. L. A. Tatum, DC, United 
States Naval Reserve, had died of wounds 
received in action. The Navy Depart- 
ment stated that details of his death 
could not be disclosed at present, but it 
is known that he was somewhere in the 
Pacific. 

Commander Tatum served also in the 
first World War, leaving dental college 
to volunteer. 

He was a graduate of the Atlanta- 
Southern Dental College and practiced 
several years in Auburn, Ala., before 
moving to Birmingham, where he prac- 
ticed until he went on active duty with 
the Navy in 1940. 

A recent editorial in the Bulletin of 
the Alabama Dental Association stated 
that not all of our members who went 
would return. We did not realize how 
soon this sad prophecy would come true. 
Those of us in the service renew our 
pledge that Laurice Tatum shall not 
have died in vain. 

Georce W. MATTHEWs. 
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INCIDENTS OF PRACTICE 


An Impacted Decalcified Lower 
First Molar 

By Carvin V. Morean, D.D.S., Johnson 

City, Tenn. 

A boy, aged 14, gave a history of swelling 
of the right mandible occurring at intervals 
for more than a year. His mother could see 
part of a tooth in the area and assumed that 
normal eruption of a tooth was taking place, 


Fig. 2.—First molar removed. 


but when the swelling and pain persisted 
without eruption of the tooth, dental service 
was sought. 

A roentgenogram revealed a first molar 
impacted between the second bicuspid and 
the second molar, with the lingual cusps 
through the mucous membrane and the tooth 
almost completely decalcified sur- 
rounded by a large area of infection with 
free drainage into the mouth. (Fig. 1.) 

The impacted tooth was removed through 
a buccal flap, the area curetted and the 


Jour. A.D.A., Vol. 30, January 1, 1943 


wound filled with sulfathiazole powder and 
sutured. (Fig. 2.) Recovery was uneventful. 
Two things made the case interesting: the 
rarity of impaction of the mandibular first 
molar and the decalcification of the tooth. 


602 Hamilton National Bank Building. 


Unerupted Third Molar 
By Newron E. Atten, D.D.S., Selma, Ala. 


May 15, 1934, a woman, aged 34, pre- 
sented herself for dental examination, having 
been referred by her physician. The chief 
complaint was a neuritic condition in the 
left shoulder. The oral clinical examination 
was essentially negative. The roentgeno- 
graphic examination disclosed an unerupted 
upper left third molar. This tooth was re- 
moved three days later and the patient had 
an uneventful recovery, both from the dental 
operation and from the neuritis, 

June 4, the patient made the statement 
that since childhood she had suffered from 
severe hay fever that was different from the 
usual type in that it was a year-round condi- 
tion. Frequently, she would wake up in the 
night and sneeze for hours, and she would 
never venture from her home without several 
large handkerchiefs. She further revealed 
that since the removal of the impacted tooth, 
she had not.experienced a sneezing spell. 
There has not yet been a recurrence of this 
“hay-fever.” 

As it is unlikely that a condition of such 
long standing would have spontaneous relief, 
it is improbable that the relief was merely 
coincident with the extraction of the tooth. 
In view of the fact that the maxillary as well 
as the ophthalmic divisions of the trigeminal 
nerve have branches that supply the inferior 
meatus, the lateral wall and the anterior part 
of the floor of the nasal cavity, it is prob- 
able that this condition was a pseudonasal 
inflammation produced by pressure of the 
third molar on nerve fibers supplying part of 
the nasal cavity. 
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— 
Fig. 1.—First molar impaction. 


CURRENT LITERATURE 


Fractures of the Mandible 
By A. J. HeMBERGER 


Four factors should be considered in the 
treatment of a fractured jaw: (1) control of 
hemorrhage and shock and establishment of 
an airway; (2) cleaning the wound and 
removing those teeth in the line of fracture, 
(3) reduction and fixation of the fragments, 
and (4) therapeutic measures. 

Hemorrhage can be controlled by digital 
pressure, the use of compresses, ligature of 
the vessels or by opposition of the fractured 
parts. The local use of sulfonamide is 
thought to be of little value. However, it 
is recommended that one of the sulfonamides 
be given orally for five or six days. Ordi- 
nary fractures are immobilized from four 
to six weeks, maxillary multiple loop wiring 
with intermaxillary elastic bands being used 
for traction. Diet is of prime importance 
and should be one of the considerations in 
the plan of treatment.—Ann. Dent., 1 (new 
series): 51, September 1942. 

GLEN Foor. 


A Proliferating Plasma Cell Granuloma 
of the Alveolus 


By H. A. BarTets 


A GIRL aged 17 years gave a history of pro- 
gressive, painless loosening of an upper left 
first molar tooth over a period of several 
months. Examination revealed a marked 
swelling of the maxilla from the tuberosity 
to the canine region with involvement of the 
palate to within 1 cm. of the midline. 
X-ray examination revealed marked destruc- 
tion of the alveolar bone in the region of the 
bicuspid and molar teeth. All laboratory 
examinations except the white blood count 
and the hemoglobin were essentially normal. 
The former was elevated and the latter was 
reduced below the normal. The left first 
molar tooth was extracted and a portion of 
the soft tissues was subjected to biopsy. The 
pathologic report was “chronic inflammation, 
plasma cell granulation tissue.” A second 
biopsy specimen was taken higher up in the 
bone and the same structure reported. Some 
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of the Streptococcus viridans group were 
obtained in pure culture from the specimen. 
The lesion continued to proliferate for ap- 
proximately twelve days, causing destruction 
of the alveolus about the canine tooth. That 
portion of the left maxilla from tuberosity to 
first incisor then was removed with the 
electric cautery so that the floor of the sinus 
was left intact. The material so obtained 
gave no evidence of neoplasm and served to 
confirm previous biopsy examinations. 

Several months later, an area of rarefac- 
tion appeared about the lower right first 
molar. This was extracted and curettage 
yielded plasma cell granulation tissue. Some 
time later, marked hypertrophy of the maxil- 
lary anterior gingivae occurred. This showed 
the same histologic picture. Various func- 
tional tests led to the discovery that there 
was some retention of bilirubin. The diet 
was then supplemented with 6 teaspoonfuls 
of desiccated liver per day. The hyper- 
trophy of the gingiva disappeared within 
six weeks. In subsequent years, the dosage 
of liver was reduced to but 3 or 4 tea- 
spoonfuls per week.—Ann. Dentistry, 1 (new 
series) 67: September 1942. 

GLEN Foor. 


Handbook of Nutrition: XI. The Trace 
Elements in Nutrition 
By M. E. Suits and E. V. McCotium 
INcLUDED in this discussion of trace ele- 
ments are manganese, cobalt, zinc, fluorine, 
selenium, boron and aluminum. The article 
is primarily a review of the literature con- 
cerning trace elements and their physiologic 
importance. The indispensable traces, just 
as the vitamins, appear to be keys to funda- 
mental physiologic processes the mechanism 
of which are either only partially understood 
or, as in most cases, completely unknown. 
Of greatest interest to the dental profession 
is the consideration of fluorine. There is 
no evidence that this element is essential. 
However, because of the undesirable effects 
associated with widespread chronic fluorine 
intoxication and because of the effect of 


149 


and | 
the 
rst 
Ala. 
ore- | 
ing 
ief 
the | 
ion 
ted 
re- | 
ad 
tal 
ent j 
‘om 
the 
di- 
uld 
ral 
led 
oth, | 
ell. 
this 
ch 
ief, 
ely 
oth. 
ell 
nal 
rior 
art 
ob- 
asa 
the | 
of 
148 | 
| 


150 THE JOURNAL OF THE AMERICAN DENTAL ASSOCIATION 


fluorine ingestion on the incidence and 
severity of dental caries, the consideration of 
fluorine is pertinent—J.A.M.A., 120:615, 
October 24, 1942. 

R. J. Hitpesranp. 


Green Teeth Following Icterus Gravis 

By R. W. B. Exuis 

A Boy aged 2} years, had twenty decid- 
uous teeth all of which were partially green. 
The upper central incisors were completely 
green, but the other fully erupted teeth 
showed a sharp line of demarcation between 
the occlusal part of tooth, which was green, 
and the gingival part, which was of normal 
color. The past history revealed no familial 
tendency of icterus or edema. The first 
signs of jaundice were noted eight hours after 
birth and increased in intensity during the 
first week. Preliminary treatment consisted 
of six intramuscular injections of maternal 
blood. Later, the infant was given two 
blood transfusions, and iron and ammonium 
citrate, 5 grains three times a day, with rapid 
improvement. The child was discharged 
from hospital after ten weeks although still 
slightly jaundiced. The jaundice cleared up 
at age of twelve weeks, and, since that time, 
the child has been well.—Brit. J. Child. Dis., 
34:85, July-September 1942. 

Peter P. Date. 


Abscess of the Tongue 
By C. W. McLaucuun and J. C. Davis 


Tue etiology of this case of acute lingual 
abscess could not be determined. The tongue 
completely filled the oral cavity and the 
swelling was attended with pain and exces- 
sive salivation. Closure of the mouth was 
impossible and liquids were swallowed with 
difficulty. The temperature was 102.6° F., 
pulse 110 and respiration 24. Surgical drain- 
age under procaine infiltration anesthesia 
resulted in dramatic improvement in the 
condition. A hot antiseptic mouth wash 
was used at frequent intervals and _ local 
irrigation with a warm saline solution facili- 
tated drainage. Sulfathiazole was given in 
15 grain doses every six hours for two days. 
After five days, during which recovery pro- 
gressed satisfactorily, the patient was dis- 
missed. : 

A review of the literature disclosed a total 
of 183 previously reported cases. Dominant 


among the etiologic factors are upper res- 
piratory infections and trauma. One case 
following the extraction of a molar tooth was 
reported. Among the symptoms are pain, 
swelling, constant salivation, difficult deglu- 
tition, a dirty grayish brown coloration of the 
tongue, fetidity of the breath, an elevation of 
temperature and pulse rate and a moderate 
degree of leukocytosis. There is no indura- 
tion of the floor of the mouth as there is in 
true Ludwig’s angina. The treatment of a 
lingual abscess is adequate surgical drainage 
as soon as a collection of pus can be demon- 
strated. Local anesthesia is advocated. 
—Am. J]. Surg., 58:133, October 1942. 

R. J. Hitpesranp. 


Choice of Anesthetic for Dental Opera- 

tions on Diabetic Patients 

By Ditton 

In nitrous oxide anesthesia as compared 
with regional or local anesthesia, for diabetics, 
possible complications, even with stabilization 
under insulin therapy, which require careful 
consideration before any anesthetic is admin- 


‘istered are (1) the state of the heart muscle; 


(2) the hemoglobin content of the blood, 
and (3) the state of the blood vessels. Al- 
though nitrous oxide and oxygen is the safest 
gencral anesthetic in stabilized cases, it is 
important that the patient should not be 
operated on in the dental chair, but should 
enjoy the facilities of a hospital. The 
advantages of this anesthetic are (1) rapid 
elimination, (2) readily controlled action 
and (3) the fact that its toxicity is the 
lowest of that of all general anesthetics. 
The ratio between the minimum and maxi- 
mum dose before total anoxia develops 
is high, and symptoms of this condition are 
readily detected by the skillful anesthetist. 
The advantages of a local anesthetic con- 
taining adrenalin, with special reference to 
stabilized diabetic patients, are (1) the “nor- 
mal” diabetic régime does not need to be 
curtailed immediately before anesthesia as is 
the case when a general anesthetic is to be 
given; (2) adrenalin antagonizes insulin, and, | 
with suitable preoperative care, the two 
drugs can be made to balance each other in 
action with a reasonable margin of safety; 
(3) the release of lactic acid from muscle 
glycogen furnishes energy to the heart, and, 
(4) in local or regional anesthesia, the 


F 
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sensory pathway to the brain is blocked, and 
consequently shock from painful stimuli is 
reduced to a miriimum. Diabetics who show 
a tendency to develop gangrene of the ex- 
tremities should be treated with great cau- 
tion, and it is advisable to omit adrenalin 
from the anesthetic solution or use no vaso- 
constrictor at all. The anesthetic used is 
toxic only in the sense that all substances 
foreign to tissues are toxic.—S. African D. J., 
16:295, September 1942. 
Peter P. DALE. 


Absorption and Excretion of Fluorides: 
Part 1. The Normal Fluoride Balance 
By W. Macutz, E. W. Scorr and E. J. 
SARGENT 


A NORMAL experimental adult subject on a 
normal diet maintained an equilibrium be- 
tween intake and output of fluorides indicating 
that an accumulation of fluoride in the skel- 
eton does not occur at intake levels of 0.5 to 
1.5 mg. per day. Eighty per cent of the 
ingested fluoride was absorbed and all of the 
absorbed fluoride was lost by excretion. No 
roentgenologic changes or alterations in the 
state of health that could be attributed to 
ingestion of this amount of fluoride were 
noted. The ingestion of water containing as 
little as 1 part per million of fluoride is 
known to produce mottling of enamel. It is 
apparent that if the daily consumption of 
water containing 1 part per million of fluor- 
ide is approximately 2 liters, a normal person 
would ingest about 2 mg. of fluoride per 
day, 80 per cent of which would be absorbed. 
The varying activity of such a small amount 
of fluorine can possibly be explained by the 
cffect of calcification processes on fluorine 
retention in the bones and teeth of growing 
children.—J. Indust. Hyg. & Toxicol., 24:199, 
September 1942. 

R. HILDEBRAND. 


Effectiveness of Antibacterial Agents 

Used in Cavity Sterilization 

By SamueE SELTZER 

OcctusaL cavities in lower molars were 
selected at random and prepared under 
aseptic conditions, Shavings of the dentin 
were cultured. The medicament under test 
was applied to the dentin for three minutes 
and then the cavity was sealed with a com- 
bination of gutta-percha and a quick-setting 
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zinc oxide-eugenol cement. After one or two 
weeks, the temporary filling was removed 
aseptically and shavings of the dentin were 
again cultured. The various drugs tested 
were evaluated by*comparing the percentages 
of successfully sterilized cases occurring in 
both deep and medium cavities. 

The best results were obtained with a 
mixture of isometric chlorphenolates, which 
successfully sterilized the dentin in 85 per 
cent of the cases. Good results were obtained 
with a 1:500 aqueous solution of metaphen 
and with hexylresorcinol (solution S.T. 37). 
The other drugs tested (zephiran, beechwood 
creosote, U.S.P., 70 per cent ethyl alcohol 
and 10 per cent sodium carbonate) yielded 
increasingly poorer results in the order in 
which they are listed—J. D. Res., 21:269, 
June 1942. 


J. E. 


Internal Wiring Fixation of Facial 

Fractures 

A smmpLiep method of reduction and fixa- 
tion of fractures of the maxilla and other 
facial bones, for the approach in simple 
bilateral maxillary fractures, a small incision 
is made over each infraorbital ridge. A hole 
of sufficient diameter to accommodate a No. 
25 or 26 stainless steel wire is bored through 
the ridge. The wire is threaded through the 
opening and looped over the ridge and both 
ends are passed together along the anterior 
wall of the antrum into the upper sulcus over 
the second molar teeth. The bone is ele- 
vated into normal position and the wires 
are drawn taut and fixed to one or more 
of the teeth. In fractures of the maxilla 
associated with comminuted fractures of the 
infra-orbital ridge, it is sometimes necessary 
to immobilize the major fragment of the 
ridge to the outer half. This may be done 
through the same incision with an additional 
wire ligature. For reduction and immobili- 
zation of maxillary fractures associated with 
fractures of the zygoma or molar process, an 
incision is made over the ridge of the frontal 
bone laterally from the orbital rim just above 
the zygomatic-frontal suture line. With an 
elevator, the periosteum is separated from 
the frontal bone and a small hole is drilled 
through the ridge. A wire is threaded 
through the opening and looped over the 
ridge, and the two ends are passed beneath 
the temporal surface of the molar bone, 
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making their exit in the upper sulcus in the 
region of the first or second molar. The 
displaced bones are elevated to their proper 
positions and the wires are attached to the 
teeth. If there is any queStion as to fixation, 
the molar bone and zygomatic process of the 
frontal bone should be joined together with 
a wire ligature. 

If the bone fragments are not impacted 
and reduction is possible by manipulation, 
the procedures may be carried out under 
local anesthesia. In more difficult cases, a 
general anesthetic is necessary. Careful post- 
operative oral hygiene is of utmost impor- 
tance. The mouth should be thoroughly 
irrigated every hour until the infectious stage 
has passed, and thereafter three or four 
times daily with a physiologic solution of 
sodium chloride, boric acid solution or any 
other mild antiseptic. 

The histories of three cases ure presented. 
Excellent drawings and photographs are used 
to illustrate the various technics employed. 
—Surgery, 12:523, October 1942. 

J. E. Ginna. 


Significance of “Circulatory Canals” in 
Roentgenograms of the Alveolar Proc- 
ess 
By W. B. Ryoper, Jr. 


A study was made of 1,050 full denture 
roentgenograms from a random group of 800 
institutional patients, 210 applicants for 
orthodontia patients, and twenty-four with 
dry jaws, to determine the presence of circu- 
latory canals. These were found in 202 in- 
stances, or 19.2 per cent of the cases. They 
were found in all parts of the mandible and 
maxilla in the following frequencies: man- 
dibular anterior region, 144 cases (13.71 per 
cent); mandibular posterior region, two cases 
(0.19 per cent); maxilla, twenty-two cases 
(2.09 per cent), and antrum, thirty-four 
cases (3.23 per cent). 

Variations in anatomic form and structure 
were found to be important, since these 
canals were seen frequently in cases with 
thin ridges, wherein the marrow cavity 


seemed to be eliminated. The impression 
was obtained that they are seen in roentgeno- 
grams only when in solid bone structures. 
In the presence of ‘anomalies of tooth and 
bone formations, as well as under pathologic 
conditions, variations of blood and nerve 


THE JOURNAL OF THE AMERICAN DENTAL ASSOCIATION 


supply occur and, in these cases, circulatory 
canals may be observed. In the series of 
orthodontic applicants, 28 per cent of the 
group did not have incisal function. In 
these cases, canals were noted in 25.42 per 
cent, while in those with function, the fre- 
quency was 12.57 per cent. These studies 
indicate that the presence of circulatory 
canals is evidence of anomalies of bone for- 
mation and a series of pathologic processes 
and emphasizes the necessity for detailed 
study of these factors in’ each case. 
—Am. J. Orthodontics, 28:640, October 
1942. 
J. E. Givna. 


Mottled Teeth in Great Britain 
By L. Sprra and M. D. Pracue 


AN investigation regarding the incidence of 
mottled teeth in England revealed that 
21.90 per cent of 5,019 people were afflicted. 
It was impractical to determine the source 
of water supply of the localities in which 
the peoples examined lived during their 
childhood. Had this been possible, the find- 
ings could have been restricted to those 
areas known to have more than 1 part per 
million in the water supply and therefore 
would have more significance than a state- 
ment of percentage based upon total pop- 
ulation. 

Charts presenting age and sex distribu- 
tion of mottled teeth revealed that the inci- 
dence was highest in the 17 to 20 year age 
group. The incidence declined rapidly after 
the age of 40. The latter fact has little 
significance since many subjects have become 
edentulous at this age. It is stated that 
any large scale survey regarding the inci- 
dence of mottled teeth will help to prove 
that, in principle, there is no difference 
between the action of fluorine and that of 
any other poison. The extent of its toxicity 
depends above all on the quantity ingested 
and on the length of time during which it 
has been taken.—Brit. D. J., 73:149, Septem- 
ber 15, 1942 

Foor. 


Unique Development of Premaxilla in 
Gorilla 
By M. F. Montacu 
Tue facial plate of the premaxilla in the 
gorilla, as in all primates with the exception 
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tory of Homo, forms the anterior walls of the tions. The application of this technic to full 

s of incisor alveoli and contributes to the forma- denture construction provides a means of 

the tion of each of the septa separating the inci- registering the condylar path so that the 

In sor alveoli from each other. The palatine precise movements can be duplicated on an 

per process of the premaxilla completes these articulator—D. Digest, 48:408, September 

fre- septa posteriorly and forms the greater part 1942. 

dies of the diastema between the canine and the R. HILDEBRAND. 

tory lateral incisor. 

for- Of a total of thirty-four gorilla crania ; 

asses examined, two are reported to have exhibited Vitamin D and Fluorine 

iled a premaxillary contribution to the facial By B. R. East 
aspect of the skull originating in the palatine Ir nas been shown that resistance of chil- ; 

ober plate of the premaxilla. The palatine plate dren to dental caries is increased when they : 
of the premaxilla has not been previously are fed certain specified amounts of vitamin 

A. recorded as making any contribution to the D and that improving the diet as a whole 


facial aspect of the skull of the gorilla or of also leads to greater resistance to the dis- 
any other primate or mammal. The facial ease. The principal source of vitamin D, as 
process referred to above may be explained supplied naturally, is the action of solar ; 
by a difference_in rate of growth of the ultraviolet energy on the steroids in the 


e of palatine and facial processes of the premax- bodies of men and animals. The principal 

that illa. The evidence would suggest that a sep- factor in the intensity of solar energy is the 
ted. arate center of ossification was present for latitude of the place where the exposure oc- d 
irce the palatine and facial plates of the pre- curs, while the time of exposure is related 
rich maxilla—Am. J. Phys. Anthropol., 29:417, to the number of hours of sunshine prevail- 

heir September 1942. ing, ie, the number of clear and cloudy 

ind- J. E. Gitpa days. Epidemiologic studies indicate that a 

Lose negative relationship exists between many 

per Analysis of the Relative Growth Rates hours of sunshine, low altitudes and high 

fore Within the Incisor Tooth of the Rat aries rates. 

ate- By J. L. Wierpa The fluorine content of communal water 

10 p- supplies seems to be definitely related to 


AN analysis of the helical spiral form of a 
Die rat incisor tooth, which attained a length of 
? 73 mm., showed the growth rate on the labial 


resistance to caries in children. The greater 
the amount of fluorine, within optimum 


ncl- - . imits, the greater the resistance. 
surface to be 1.81 times as rapid as on the 
age When the location of areas “where mot- 
ft lingual surface. This ration of growth rate 
er Pere 5 dee tled enamel has been demonstrated by sur- 
tl was maintained for approximately thirty-five 
ttle E veys and/or recorded in the literature” and 


weeks, as is evidenced by the constant dia- 
ane meter of the spiral (12 mm.). Although there 
is a gradient of growth along the axis of the 


the areas “where endemic mottled enamel 
has been reported but not verified” are com- 


pared with areas of a United States Weather 
tooth labiolingually, no gradient exists mesio- 
ove od ‘ eerie f Bureau Sunshine Map, certain facts are 
see distaily. The pitch of the spiral is due to 
; noted. A great number of the reported fluor- 

of the change of rate of growth along the . : 

+ ae : ine areas are located where higher amounts 
‘it labiolingual axis of the tooth, plus the angle 
ay of vitamin D-producing sunshine prevail. A 


ted of deviation from the mid-line of the skull x 
(torsion).—Anat. Rec., 83:495, August 1942 great number of the reported fluorine areas 


| it J. E. Gupa are located in the lower latitudes. Two of 
FILUVA, 
the northern areas where fluorine has been 


reported, the Dakotas and Iowas, enjoy 
Optical System of Denture Construction climatic conditions that are particularly 


By S. J. Mitter effective in distributing ultraviolet energy 

in Tue author advocates the registration of for cutaneous exposure during the winter 
mandibular movements with a ray of light months. 

and a screen to show graphically the inter- If the synergistic relationship between 

the mediary movements between centric occlusion fluorine and vitamin D intake observed in 


and the extreme lateral and protrusive posi- animals holds true for children also, it ap- 
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pears that the geographic distribution of 
fluorine and solar vitamin D-producing 
energy is favorable to it—Am. J. Dis. Child., 
64:867, November 1942. 

J. E. Gitpa. 


Repair of Prognathic and Retruded Jaws 

By J. NEwMaAn 

By severing the rami of the mandible 
along lines just above the mandiblar fora- 
men with a Gigli saw, then pushing the body 
posteriorly and immobilizing it in an over- 
lap position, it is possible to repair a 
prognathic condition without surgical com- 
munication with the oral cavity and without 
risking infection from the mouth. This oper- 
ation should be performed only under local 
anesthesia, to prevent possible vomiting with 
the jaws wired together. A retruded chin 
may be heightened by a combined fat-and- 
skin graft from the abdominal wall. This 
method has the advantage of a natural “feel” 
not possible in bone or cartilage transplan- 
tation.—Am. J. Surg. (n.s.), 58:35, October 


1942. 
H. B. McCautey. 


Dental Development in Congenital 


Syphilis 

By B. G. Sarnat and N. G. SHaw 

THE present study was based on examina- 
tions of 133 consecutive patients in a chil- 
dren’s syphilis clinic. In addition to the 
seventy-two children for whom a positive 
diagnosis of congenital syphilis had been 
made, there were fifty-seven who showed no 
signs of the condition. Three children with 
acquired syphilis were included in the group. 
A history was taken and physical examina- 
tion made in each case. The blood serum 
of each patient and the spinal fluid of some 
were tested for syphilis. A gross examination 
was made with a dental explorer and mouth 
mirror; roentgenograms were taken of each 
patient whose permanent teeth were not 
erupted or whose erupted teeth showed de- 
formity, and photographs, impressions and 
histologic material were secured in selected 
cases. 

Of the seventy-three patients with con- 
genital syphilis, twenty-two (30 per cent) 
had dental changes ‘characteristic of the dis- 
ease. The tooth may be affected by syphilis 
at the particular stage of tooth development 
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present at the time of birth and during 
infancy. The results are different in the 
growing deciduous and permanent teeth. The 
deciduous teeth active in the formation of 
enamel show developmental disturbances in 
that structure; the permanent teeth active in 
morphodifferentiation show a disturbance of 
the dentino-enamel function, with a result- 
ing characteristic dwarfing of the crown. 
The convergence of the proximal surfaces 
of the permanent upper central incisors and 
molars should not be confused with the 
disturbance of enamel formation which oc- 
curs at a later time. No correlation was 
made between the severity of the disease in 
the neonatal period and earliest infancy and 
the dental development. These develop- 
mental disturbances of the teeth are perma- 
nent and have been found only in congenital 
syphilis. They can be demonstrated roent- 
genographically prior to eruption—Am. 
Dis. Child., 64:771, November 1942. 


J. E. Gitpa. 
Some Epidemiologic Aspects of Tooth 
Decay 
By B. R. East 


Tue author presents statistical data for 
(1) the rejection rates for “defective and de- 
ficient” teeth among the men in the draft 
for the United States Army in 1918; (2) 
exemption rates for “loss of teeth” among 
men drafted for the Federal Army in 1863- 
1864, and (3) rates of past and present 
carious teeth among U. S. Naval recruits in 
1934, and surveys of tooth decay among 
Florida, Virginia and Massachusetts boys 
aged 7, 10 and 13, respectively. The data 
indicate marked differences in the distribu- 
tion of dental disease among groups of the 
population residing in various states of the 
United States. These differences are reflected 
in the magnitude of the rejection rates for 
dental defects among men drafted for mili- 
tary service. When the rejection rates of 
states contributing to more than one draft 
are listed according to magnitude, consider- 
able uniformity is observed in the resulting 
order of arrangement for each draft period. 
The possibility that those recurring phenom- 
ena can be explained entirely by chance or 
by differing examining technics and criteria 
is discussed and considered unlikely. Evi- 
dence that the observed differences are repre- 
sentative of the relative extent of the diseasc 
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among the population of the respective states 
is offered by data based on the exam- 
ination of naval recruits during 1934. The 
hypothesis is further supported by data 
stemming from surveys of the extent of tooth 
decay among children residing in different 
geographic areas. The relationship between 
latitude and dental diseases, particularly 
tooth decay, has been used to illustrate some 
of the epidemiologic aspects of the problem, 
but it is emphasized that many other known 
and unknown conditions and circumstances 
may influence the disease and its distribution. 
It is suggested that the study of dental dis- 
ease offers a particularly interesting and 
profitable field for the use of epidemiologic 
methods—Am. J. Pub. Health, 32:1242, 
November 1942. 
Peter P. Date. 


Results of Organotherapy in the Treat- 
ment of Dental Caries 
By C. F. Bopecker and B. O. A. THomas 


Because previous publications stated that 
organotherapy inhibited or controlled dental 
and periodontal lesions, the possibility of 
controlling dental caries by administration of 
Reissner’s organotherapy (Vaduril), the use 
of a “hormonal” extract prepared from the 
jaws of embryo or young calves or other 
animals with developing tooth germs was 
scientifically tested in fifteen persons at the 
Columbia Dental School. Experimentation 
with Reissner’s therapy started in October 
1940 and the fifteen cases reported were 
selected by the authors and Dr. Reissner. 
The patients selected showed large cavities 
containing soft, carious dentin; cervical caries; 
enamel decalcification in the cervical areas; 
gingival recession, or definite sensitivity of 
the teeth to cold water or probing with an 
explorer. The oral conditions were carefully 
observed, and changes in them were noted 
and recorded by means of repeated com- 
pound impressions of the cervical areas and 
full mouth x-ray films. 

The injections were made either subcutane- 
ously in the oral buccal mucosa or intra- 
muscularly in the arm in the region of the 
triceps. Each patient received three 2 cc. 
injections of the solution and sixteen tablets 
each week. On the advice of Dr. Reissner, 
those patients who received more than twenty 
injections were usually given a month “rest 
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period” and then another series of injections 
was begun. The solution, which Dr. Reissner 
brought from Europe, was injected with very 
few reactions, whereas injection of the solu- 
tion prepared in this country caused pain at 
the time as well as a few hours later. The 
tablets made in Europe were of a slightly 
gritty consistency, but were palatable, while 
those made in the U. S. A. had an unpleasant 
taste, suggesting something “spoiled.” 

The results in ten cases reported thus far 
were most unsatisfactory. In one instance, no 
effect of treatment could be observed. In the 
other cases, there was a definite progress of 
caries during and after treatment. Carious 
areas increased in size; carious dentin re- 
mained soft instead of “hardening,” and 
some of the teeth became acutely abscessed 
during the period of observation. In no case 
did organotherapy have any beneficial results. 
—D. Items Int., 64:1034, November 1942. 

Peter P. Date. 


Tic Douloureux of the Glossopharyn- 
geal Nerve 
By P. H. Srreir 


ALTHOUGH rare, tic douloureux of glosso- 
pharyngeal origin is very similar to, and 
may accompany, that of trigeminal origin. 
It is characterized by sudden unilateral par- 
oxyms of pain about the tonsils, back of the 
tongue or pharynx. These attacks may be 
induced by sensory stimulation of the ninth 
nerve by eating or drinking, and are best 
described as stabs of a red-hot iron, lasting 
only a few seconds each, but recurring over 
a period of a few days or weeks. The pain 
usually radiates to the ear and the wall of 
the throat on the affected side. The treat- 
ment of choice is intracranial section of the 
dorsal root of the glossopharyngeal nerve. 
—Arch. Otolarygn., 36:704, November 1942. 

H. B. McCau ey. 


Knitting Wool an Aid to Oral Hygiene 
By S. A. 


Four-p.y knitting wool is advocated to dis- 
lodge coating and débris from proximal sur- 
faces that the toothbrush fails to reach. Since 
wool fiber has a breaking strain almost equal 
to that of brass or steel of the same diameter 
and has a scaly surface throughout its whole 
length, knitting wool seems to be almost ideal 
for this purpose. A length of from 12 to 15 
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inches of wool and a similar length of dental 
floss are both doubled and looped into each 
other at about the center of each. The 
doubled floss section is first passed through 
the interproximal space, the wool is pulled 
through the embrasure and the proximal sur- 
faces are cleaned by sliding the strands back 
and forth. The wool technic was devised 
about eight years ago by the author, and 
several years of observation has shown that 
in the prevention of caries and gingival dis- 
ease, wool is superior to the toothbrush, 
although no claim is made that wool should 
supersede the brush. The time required to 
clean the teeth in this way depends largely 
on the dexterity of the patient and the num- 
ber and arrangement of the teeth. Half a 
minute devoted to each tooth would require 
about fifteen minutes to treat the average 
mouth.—D. J. Australia, 14:407, September 


1942. 
Peter P. Date. 


Ludwig’s Angina 

By C. H. McCaskey 

Lupwic’s angina is named for the physician 
to the King of Wurttemberg, Wilhelm Fried- 
rich von Ludwig, who described the disease 
in 1836 as a gangrenous induration of the 
dental surgical intervention. Persons of all 
ages are affected, but males about three times 
more often than females. Treatment consists 
of surgical measures to prevent the spread of 
sepsis and closure of the trachea. The use of 
sulfonamides is encouraged.—Arch. Oto- 
largyng., 36:467, October 1942. 

H. B. McCautey. 


Production of Carious Lesions in the 
Molar Teeth of Hamsters (C. Auratus) 
By F. A. Arnoxp, Jr. 

AN investigation of the susceptibility of the 
molar teeth of Syrian hamsters (C. auratus) 
revealed that cereal-containing diets similar 
to those used in studies of rat caries were 
also effective in hamsters. In order to deter- 
mine whether the particle size of the cereal 
in the diet had an etiologic influence on den- 
tal caries in hamsters, another experiment 
was designed. A second experiment using 
cornstarch rather than corn meal in the 
caries-producing diet was also devised. 

The experimental animals were kept on a 
stock ration until they were 35 days old, 
when they were distributed into three groups. 
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Group 1 received a diet containing 66 per 
cent corn meal (coarse ground), 30 per cent 
whole milk powder, 3 per cent alfalfa, and 


1 per cent sodium chloride. Group 2 re- 
ceived the same diet, except that the corn 
meal was ground so that nearly all of it 
passed through a 60-mesh sieve. Group 3 
received a diet consisting of commercially 
prepared food pellets. Another group re- 
ceived essentially the foregoing diet (Group 
1) except that corn starch was substituted 
for corn meal. The animals were maintained 
on these diets for three months. At this time, 
they were killed and the molar teeth were 
examined. 

Carious lesions occurred in some of the 
hamsters in each group. However, the 
animals that were fed on a fine corn meal 
diet (Group 2) showed a greater percentage 
of molar teeth with carious lesions of both 
the cervical and occlusal types than did their 
litter mates in either of the other groups. In 
those hamsters having cavities, the average 
number of teeth with occlusal lesions was 
twice as high in the animals receiving the 
fine corn meal diet as in those fed the coarse 
corn meal diet and four times as great as in 
those given a stock ration. It was also shown 
that carious lesions can be produced in the 
molar teeth of hamsters when the diet con- 
tains cornstarch rather than corn meal. Some 
inconclusive evidence was found that there 
may be a difference in the caries susceptibil- 
ity of different litters. 

Two distinct types of lesions were observed; 
the occlusal type, originating in the pits and 
fissures of the molar teeth, and the cervical 
type, originating in the cervical portions of 
neck. It is characterized by a rapidly spread- 
ing cellulitis originating in the region of the 
submaxillary gland and extending into the 
floor of the mouth. Two types of the disease 
have been described: the classic form, a typ- 
ical cellulitis, beginning as a perilymphaden- 
itis, and a secondary type, arising from an 
infected lymph gland or a cervical abscess. 
The primary form usually arises from carious 
and infected lower molars or results from 
the proximal surfaces, mostly in the upper 
and lower first molars. The anatomic char- 
acteristics of the molar teeth of hamsters 
indicate that conditions favoring impaction of 
food particles are present to a much slighter 
degree in the molars of the hamster than in 
those of the rat. 
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The results of these experiments suggest 
that the Syrian hamster is a practical labora- 
tory animal for the study of experimental 
caries. The possibility of adapting a strictly 
synthetic diet to the study of experimental 
caries in these animals is also suggested. 
—Pub. Health Rep., 51:1599, October 23, 


1942. 
R. J. 


A Summary of Maxillofacial Injuries 
Treated at a Military Hospital 
By W. B. Hates 


Or forty-two cases treated over a period 
of seventeen months, there were twenty-five 
fractures of the mandible alone, ten fractures 
of the maxillae alone and seven fractures of 
both mandible and maxillae. In all cases, 
general principles can be summarized as (1) 
early recognition of fracture, (2) careful 
consideration of mechanical processes in- 
volved and (3) reduction and complete fixa- 
tion as early as possible. Successful results 
also depend on skilled nursing care, the most 
important feature being the maintenance of 
fluid intake with adequate nutrition and con- 
stant irrigation of fracture lines and drainage 
tubes. Five cases are presented with history, 
findings, treatment and results. Several 
photographs showing the type of apparatus 
used for fixation are provided.—Brit. D. J., 
73:204, October 16, 1942. 

J. E. 


Reflex Effects Produced by Abnormal 

Movement of the Lower Jaw 

By J. B. Costen 

Stupy of 400 cases of suspected destruction 
of the temporomandibular joint reveals the 
existence of a temporomandibular syndrome. 
Tinnitus, deafness and sensations of low 
buzzing, stuffiness in the ears and dizziness 
often accompany overclosure of the jaw as a 
result of habitual impaction of the eustachian 
tube. Changes from the normal, smooth ex- 


cursion of the lower jaw, such as lateral 
shifting of the condyles or crepitus, resulting 
in inflammation of the joint have been shown 
to be responsible for reflex pain in the tongue 
(glossodynia) and burning sensations about 
the pharyngeal wall due to irritation of the 
chorda tympani and _ auriculotemporal 
nerves. Unilateral lack of molar support is 
often responsible for ticlike or other pain 
about the eyes or cheek or in the parietal 
region on the side of the joint most affected. 
The chief factor in the destruction of the 
temporomandibular joint is spasm of the 
muscles of mastication occasioned from 
sensory stimulation of the third division of 
the fifth nerve as a result of irritations about 
the mandible or ear, trauma of the temporo- 
mandibular joint, malocclusion or impaction 
of molars.—Arch. Otolaryng., 36:548, Octo- 
ber 1942. 


H. B. McCautey. 


Fractures of the Ramus, Condyloid and 
Coronoid Processes of the Mandible 
By D. G. WALKER 
A series of 100 cases of mandibular frac- 

tures are classified as follows: 

A. Fracture dislocation of the condyloid 
process. 
(1) Condyloid fracture dislocation 
fracture at or near the neck). 
(2) Ramus fracture dislocation (pos- 
terior oblique fracture of the ramus). 
B. Fracture of the coronoid process. 
C. Fracture of the ramus: 
(1) Posterior oblique fracture. 
(2) Anterior oblique fracture. 
(3) Transverse fracture. 
(4) Vertical fracture. 
D. Gunshot wounds. 
(1) Incomplete fracture of the ramus. 
2) Complete fracture of the ramus. 
Excellent drawings further illustrate some 
of the findings.—Brit. D. J., 72:265, June 1, 


1942. 
J. E. 
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ANNOUNCEMENTS must be received by the fifth day of the month 
in order to be published in the forthcoming issues of THe JouRNAL. 


CALENDAR OF MEETINGS 

AMERICAN ACADEMY FOR PLastics RESEARCH 
IN Dentistry, Chicago, Ill., February 21. 

AMERICAN AssocIATION OF DentaAL Eprrors, 
Chicago, Ill., February 22. 

Cuicaco Dentat Society, February 22-25. 

Cievetanp (Onto) Dentat Society Sprinc 
Cunic, May 10-12. 

CLEvELAND (Onto) Dentat Society Cut- 
DREN’S DentaL HeattH Day, February 1. 

Datitas County (Texas) Dentat Society 
Mipwinter Cuinic, Dallas, January 25-27. 

District oF DenTAL Society, sec- 
ond and fourth Tuesdays in each month, 
from October to June at the United States 
Public Health Service Auditorium, Wash- 
ington. 

Tuomas P. Hinman Min-Winter At- 
lanta, Ga., March 28-30. 

Nationat Boarp oF Dentat Examiners, Jan- 
uary 25+26. 

New York Society oF OrtHopontists, New 
York, March 8-9. 

Society OF THE PHILADELPHIA Den- 
TAL Coxtece, Philadelphia, February 2. 
GREATER PHILADELPHIA ANNUAL MEETING, 

February 3-5. 


STATE SOCIETIES 
ebruary 
Minnesota, at St. Paul (17-19) 
March 
Wisconsin, at Milwaukee (22-24) 
April 
Kentucky, at Louisville (5-7) 
May 


Tennessee, at Nashville (10-13) 


STATE BOARDS OF DENTAL 
EXAMINERS 
Alabama, at Birmingham, March 15. W. 
A. Wood, Merchants National Bank Bldg., 
Mobile, Secretary. 
California, at San Francisco, February 15 
and April 19, and at Los Angeles, March 22. 
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Kenneth I. Nesbitt, 515 Van Ness Ave., San 
Francisco, Secretary. 

Florida, at Jacksonville, March 15-18. 
H. B. Pattishall, 351 St. James Bldg., Jack- 
sonville, Secretary. 

Kentucky, at Louisville, March 9-12. W. 
F. Walz, 1114 First National Bank Bldg., 
Lexington, Acting Secretary. 

New Jersey, April 4-9. Walter A. Wilson, 
150 E. State St., Trenton, Secretary. 

North Carolina, at Raleigh, April 5. 
Wilbert Jackson, Rich Building, Clinton, 
Secretary. 

North Dakota, at Fargo, July 12-15. R. A. 
Andrews, Carrington, Secretary. 

Ohio, at Cleveland, February 8-10, or 
Columbus, March 1-3 (practical); at Colum- 
bus, March 22-24 (theoretical). Earl D. 
Lowry, 79 E. State St., Columbus, Secretary. 

Tennessee, at Memphis, March 22-25. 
W. W. Martin, Richland Bank Bldg., Secre- 
tary. 

Pennsylvania, at Pittsburgh and Philadel- 
phia, February 16-20. Reuben E. V. Miller, 
61 N. Third St., Easton, Secretary. 

Virginia, at Richmond, March 30. John 
M. Hughes, 715 Medical Arts Bldg., Rich- 
mond, Secretary. 

Wisconsin, at Milwaukee, February 8-12. 
S. F. Donovan, Tomah, Secretary. 


AMERICAN ACADEMY FOR PLASTICS 
RESEARCH IN DENTISTRY 
THE meeting of the American Academy 
for Plastics Research in Dentistry will be 
held in the Palmer House, Chicago, February 
21. Application for admission to the scientific 
session should be made to the secretary. 
LaMar W. Harris, Secretary, 
25 E. Washington St., 
Chicago, III. 


AMERICAN ASSOCIATION OF DENTAL 
EDITORS 


An informal meeting of the American 
Association of Dental Editors will be held 
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San 


February 22, at the Palmer House, Chicago, 
10 a.m. to 1 p.m. All members are invited 
to attend. 
O. W. Branpuorst, Secretary, 
4952 Maryland Ave., 
St. Louis, Mo. 


AMERICAN ASSOCIATION OF 
ORTHODONTISTS 

THe annual meeting of the American 
Association of Orthodontists which was to 
have been held in Chicago, May 3-6, has 
been cancelled. 

Max E. Ernst, Secretary, 
St. Paul, Minn. 


CHICAGO DENTAL SOCIETY 
MIDWINTER MEETING 
Tue 1943 Midwinter Meeting of the Chi- 
cago Dental Society will be held at the 
Palmer House, February 22-25. 
W. Oppice, Secretary. 


CLEVELAND DENTAL SOCIETY 
SPRING CLINIC 
Tue annual spring clinic meeting of the 
Cleveland Dental Society will be held May 
10-12 at the Statler Hotel. 
F, Sapp, Chairman, 
Publicity Committee, 
7904 Superior Ave., 
Cleveland. 


CLEVELAND DENTAL SOCIETY 
CHILDREN’S DENTAL HEALTH DAY 
Tue annual Children’s Dental Health Day 

of the Cleveland Dental Society will be held 
February 1 at the Hotel Statler. 
Homer C. ALEXANDER, Chairman, 
Printed Publicity. 


DALLAS COUNTY DENTAL SOCIETY 
MIDWINTER CLINIC 
Tue sixteenth annual midwinter dental 
clinic sponsored by the Dallas County 
(Texas) Dental Society will be held at the 
Hotel Adolphus, Dallas, January 25-27. 
Three nationally known clinicians will be 
presented in a three-day study course. The 
fee of $15 includes the banquet and table 
clinics, January 26. Members of the Ameri- 
can Dental Association are invited. 
Puetps J. Murpuey, Chairman, 
Publicity Committee, 
Fairmount at Welborn, 


Dallas. 
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THOMAS P. HINMAN MIDWINTER 
CLINIC 


Tue 1943 Thomas P. Hinman Mid- 
Winter Clinic will be held at the Biltmore 
Hotel, Atlanta, Ga., March 28-30. 

Tuomas Conner, Chairman, 
604 Doctors Bldg., 
Atlanta, Ga. 


NATIONAL BOARD OF DENTAL 
EXAMINERS 
Tue National Board of Dental Examiners 
will hold its next session for the examination 
of candidates in Parts 1 and 2, January 25- 
26, in schools where there are five or more 
candidates. For further information and ap- 
plication blanks, address 
Gorpon L. Secretary, 
514 Delaware St., 
Hiawatha, Kan. 


NEW YORK SOCIETY OF 
ORTHODONTISTS 

THE spring meeting of the New York So- 
ciety of Orthodontists will be held at the 
Waldorf-Astoria Hotel, New York, March 
8-9. 

Norman L. Secretary, 
Professional Bldg., 
Hempstead. 


PAN AMERICAN MEDICAL 
ASSOCIATION 
Tue Pan American. Medical Association 
is planning a war congress to be held in New 
York in May or June. The president of the 
association, José Arce, of Buenos Aires, on a 
recent visit to the United States, received 
the sanction of the U. S. State Department 
for the congress; subject to conditions that 
may arise. The Section on Dentistry is to 
play an important part and arrangements 
for the dental program are being made. 
ALFRED WALKER, President, 
501 Madison Ave., 
New York. 


ALUMNI SOCIETY OF THE 
PHILADELPHIA DENTAL COLLEGE 
Tue eightieth annual session of the Alumni 

Society of Philadelphia Dental College 
(Temple University School of Dentistry) 
will be held February 2 at Kugler’s Res- 
taurant on Chestnut Street, with the annual 
business meeting and election of officers at 
6 p.m., reception to Dean and Mrs. Gerald 
D. Timmons at 6:30, and the annual re- 
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union dinner dance at 7 o’clock, with ad- 
dresses by R. L. Johnson, president of Tem- 
ple University, and Gerald D. Timmons, 
dean of the dental school. For further in- 
formation, address 

Davin K. WaLpMan, 

Chairman of Publicity, 

5303 Chester Ave., 
Philadelphia. 


GREATER PHILADELPHIA ANNUAL 
MEETING 
Tue Greater Philadelphia Annual Meeting 
will be held February 3-5, at the Benjamin 
Franklin Hotel. 
ABRAM Couen, Chairman, 
Publicity Committee, 
269 E. 19th St., 
Philadelphia. 


KENTUCKY STATE DENTAL 
ASSOCIATION 
Tue next annual meeting of the Kentucky 
State Dental Association will be held April 
5-7 at the Brown Hotel, Louisville. 
J. L. Waker, Secretary, 
640 Barbee Way South, 
Louisville. 


MINNESOTA STATE DENTAL 
ASSOCIATION 
Tue sixtieth annual meeting of the Min- 
nesota State Dental Association will be held 
in the Municipal Auditorium, Minneapolis, 
February 17-19. 
L. M. Crutrenben, Secretary, 
498 Lowry Bldg., 
St. Paul. 


TENNESSEE STATE DENTAL 
ASSOCIATION 
Tue officers of the Tennessee State Dental 
Association will hold its annual meeting in 
Nashville, May 10-13, at Hotel Andrew 
Jackson. 
E. Jerr Justis, Secretary, 
1504 Exchange Bldg., 
Memphis. 


WISCONSIN STATE DENTAL SOCIETY 
Tue annual meeting of the Wisconsin 
State Dental Society will be held at the 
Schroeder Hotel, Milwaukee, March 22-24. 
KENNETH F. Crane, 
Executive Secretary, 
1233 Bankers Bldg., 
Milwaukee. 
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BOARD OF DENTAL EXAMINERS OF 
ALABAMA 
Tue Board of Dental Examiners of Ala- 
bama will conduct its next annual dental ex- 
amination beginning March 15, in Birming- 
ham. All credentials must be filed with the 
secretary at least two weeks in advance of 
the examination. Address all correspondence 
to 
W. A. Woon, Secretary, 
Merchants National Bank Bidg., 
Mobile. 


BOARD OF DENTAL EXAMINERS OF 
CALIFORNIA 

THE next examinations to be conducted 
by the Board of Dental Examiners of Cali- 
fornia for a license to practice dentistry and 
for a license to practice dental hygiene in 
California wil! te held in San Francisco, 
commencing on February 15; in Los Angeles, 
commencing on March 22, and again in San 
Francisco commencing on April 19. All cre- 
dentials must be in the office of the Secre- 
tary, Room 203, 515 Van Ness Avenue, San 
Francisco, at least twenty days prior to the 
date of the examinations. Address all com- 
munications to Kenneth I. Nesbitt, Secre- 
tary, Room 203, 515 Van Ness Ave., San 
Francisco. 


FLORIDA STATE BOARD OF DENTAL 
EXAMINERS 
Tue Florida State Board of Dental Ex- 
aminers will hold its annual examination of 
applicants for license to practice dentistry 
and dental hygiene in Florida at Jackson- 
ville in the Seminole Hotel, March 15-18. 
Applicants for a license to practice dentistry 
must file preliminary applications by Janu- 
ary 14. Final applications for license to 
practice dentistry or dental hygiene must be 
complete by February 13. Address all com- 
munications to 
H. B. Secretary, 
351 St. James Bldg., 
Jacksonville. 


KENTUCKY STATE BOARD OF DENTAL 
EXAMINERS 

THE next meeting of the Kentucky State 
Board of Dental Examiners will be held 
March 9-12, at the University of Louisville 
Dental School, Louisville. Dentists who 
graduated prior to 1943 and who wish to 
stand examination before this board must 
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file applications, complete with full informa- 
tion requested, at this office not later than 
January 9. Applications of 1943 graduates 
must be in the secretary’s office by February 
g. Dental hygienists who have completed a 
two-year course and who desire to stand ex- 
amination before this board must file appli- 
cations with the board by February 9. Ample 
time should be allowed for securing all data 
required. For application forms and further 
information, apply to 
W. F. Watz, Acting Secretary, 
1114 First National Bank Bldg., 
Lexington. 


NEW JERSEY STATE BOARD OF 
REGISTRATION AND EXAMINATION 
IN DENTISTRY 

Tue State Board of Registration and Ex- 
amination in Dentistry in New Jersey will 
hold its next examination commencing April 
4, and continuing for five days. Upon appli- 
cation to the secretary, a copy of the re- 
quirements and rules, instruction sheet and 
preliminary application will be sent. Any 
person desiring to apply as a candidate must 
file the preliminary application blank, to- 
gether with the examination fee of $25, on 
or before February 15. 

Wa tter A. Witson, Secretary, 
150 E. State St., 


Trenton. 


NORTH CAROLINA STATE BOARD OF 
DENTAL EXAMINERS 
THE next meeting of the North Carolina 
State Board of Dental Examiners for the ex- 
amination of applicants for licensure will be 
held at the state capitol, Raleigh, beginning 
April 5. Applications must be filed with the 
secretary thirty days before the examination. 
For application blanks and further informa- 
tion, address 
Wrzert Jackson, Secretary, 
Rich Building, 
Clinton. 


NORTH DAKOTA STATE BOARD OF 
DENTAL EXAMINERS 
Tue North Dakota State Board of Dental 
Examiners will hold its next examination in 
the Gardner Hotel, Fargo, July 12-15. For 
further information and applications, address 
R. A. AnprEws, Secretary, 
Carrington. 


OHIO STATE DENTAL BOARD 
TuHE practical examination of the Ohio 
State Dental Board will be held at Western 
Reserve University School of Dentistry, 
Cleveland, February 8-10, and at Ohio State 
University College of Dentistry, Columbus, 
March 1-3. The practical examination may 
be taken either in Cleveland or in Colum- 
bus, provided due notice is given to the sec- 
retary. The theory examination will be held 
in Columbus, March 22-24. All applica- 
tions must be in the hands of the secretary 
at least ten days before the date of the ex- 
amination. For further information, apply 

to 
D. Lowry, Secretary, 
79 E. State St., 
Columbus. 


DENTAL COUNCIL AND EXAMINING 
BOARD OF THE COMMONWEALTH 
OF PENNSYLVANIA 

Tue Dental Council and Examining 
Board of the Commonwealth of Pennsyl- 
vania will meet in Philadelphia and Pitts- 
burgh, February 16-20, to examine appli- 
cants for license to practice dentistry. Ow- 
ing to the acceleration of the courses, no 
examinations will be held at this time for a 
dental hygiene license. For further informa- 
tion and application blanks, address the De- 
partment of Public Instruction, Bureau of 
Harrisburg. 

Revusen E. Secretary, 
61 N. Third St., 
Easton..- 


TENNESSEE BOARD OF DENTAL 
EXAMINERS 
THE next examination for licensure of the 
Tennessee State Board of Dental Examiners 
will be held in Memphis at the College of 
Dentistry, University of Tennessee, March 
22-25. All applications and fees must be in 
the hands of the secretary thirty days before 
the date of the examination. For applica- 
tions and other information, address 
W. W. Martin, Secretary, 
Richland Bank Bldg., 
Pulaski. 


VIRGINIA STATE BOARD OF 
DENTAL EXAMINERS 
Tue next regular meeting of the Virginia 
State Board of Dental Examiners will be 
held at the Medical College of Virginia, 
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Richmond, beginning at 9 a.m., March 30. 
Each applicant will be required to present 
a certificate from the Virginia State Board 
of Education, State Office Building, Rich- 
mond, showing that he has had at least one 
year of academic education equal to one 
year of college work. He must be a graduate 
of a Class A dental college and must be 
prepared to do any kind of practical or 
operative work necessary to the general prac- 
tice of dentistry. The theoretical examination 
covers subjects usually found in a complete 
dental curriculum. No applications will be 
accepted after March 20. For application 
blanks and further information, apply to 
Joun M. Hucues, Secretary, 
715 Medical Arts Bldg., 
Richmond. 


WISCONSIN STATE BOARD OF DENTAL 
EXAMINERS 
Tue Wisconsin State Board of Dental 
Examiners will hold its next examination, 
February 8-12, at Marquette University 
Dental School, Milwaukee, for the licensure 
of dentists and dental hygienists. For appli- 
cations and full particulars, address the sec- 
retary. No applications will be accepted 
after February 2. 
S. F. Donovan, Secretary, 
Tomah. 


EXAMINATION FOR APPOINTMENT IN 
THE DENTAL CORPS OF THE NAVY 
Tue next examination for appointment as 

assistant dental surgeon, U. S. Navy (lieu- 

tenant [junior grade], Dental Corps, U. S. 

Navy) will be held at the Naval Training 

Station, Norfolk, Va.; the Naval Training 

Station, Great Lakes, Ill.; the Naval Train- 

ing Station, San Diego, Calif., and the 

Naval Dental School, National Naval Med- 

ical Center, Bethesda, Md., May 3. Appli- 

cation for this examination should be made 


to the chief of the Bureau of Medicine and . 


Surgery, Navy Department, Washington, 
D. C. Applicants for appointment as assist- 
ant dental surgeon must be citizens of the 
United States, more than 21 but less than 32 
years of age at the time of acceptance of 
appointment, and graduates of a class A 
dental school. A circular of information 
listing physical and other requirements for 
appointment, subjects in which applicants 
are examined and other data pertaining to 
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salary, allowances, etc., can be obtained 


from the Bureau of Medicine and Surgery, 2 


Navy Department, Washington, D. C. 


BRONX HOSPITAL INTERNSHIP 
ExaminaTIONn for dental internship at the 
Bronx Hospital for one year beginning April 
1 will be held December 29 at 10 a.m. The 


Bronx Hospital is a modern hospital for | 


acute diseases with a capacity of 329 beds. © 


It has a very active outpatient department my 


in all branches of dentistry, and offers train- “¥ 
ing opportunities in oral surgery, periodon- © 
tia, orthodontia, exodontia, operative dentis- 
try and anesthesia. Write for application 
form to the superintendent, Fulton Ave. at 
169th St. 


CARNEGIE FELLOWSHIPS FOR 
RESEARCH AND GRADUATE WORK 
IN THE DENTAL SCIENCES 


Awep by the Carnegie Corporation of the 
New York and the Eastman Dental Clinic, 
the School of Medicine and Dentistry of the 
University of Rochester offers scholarships 
paying $1,200-$1,800 per annum to well- — 
trained dental graduates who are interested 
in research or who desire special training « 
in the basic medica! sciences as an aid to 
dental teaching or practice. A few fellow- 
ships also offer part-time training in oral 
surgery. On appointment, the applicant is 
given the title of Fellow in Dentistry and, 
according to his interest, works as a graduate 
student in one of the departments of the 
medical schools. Here, excellent laboratory 
facilities, adequate direction and close con- 
tact with various investigations related to 
medicine and dentistry help his research and 
study. Fellows are encouraged to attend 
medical classes, seminars and staff meetings 
and, when opportunity presents itself, to par- 
ticipate in class instruction and scientific 
meetings. Contact with the problems of 
clinical dentistry may be maintained through 
the Oral Surgery Clinic of the Strong 
Memorial Hospital and the Rochester Den- 
tal Dispensary. With the approval of the 
Graduate Council of the university, Fellows 
may prepare themselves for the degree of 
M.S., or Ph.D. Applications should be made 
to 

Georce H. Wuippte, Dean, 
Rochester, N. Y. 
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